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A light 
A voice that 


NIGHT comes on and spreads a blan- 
ket of darkness upon sleeping cities 
and towns. Here and there a lone 
policeman. In the distance a clock 
tolling the hour. 

In the dark silence of the night, 
there is one light forever burning 
. one voice that is never stilled. 
That light is the light in the tele- 
phone exchange. That voice is the 
voice ef your telephone. 

A city without telephones would 
be a city afraid—a city of dread. 

For the telephone brings security. 
Its very presence gives a feeling of 
safety and nearness to everything. 
In times of stress and sudden need it 
has a value beyond price. In the 
business and social activities of 


forever 


is mever 


burning... 
stilled 


a busy day it is almost indispensable. 
The wonder of the telephone is 
not the instrument itself but the 
system of which it is the symbol 
. the system which links your 
own telephone with any one of 
eighteen million others in the 
United States and thirteen millions 
in other countries. 

Every time you use your tele- 
phone you have at your command 
some part of a country-wide net- 
work of wires and equipment, and 
as many as you need of a great army 
of specialists in communication. 

There are few, if any, aids to 
modern living that yield so much in 
safety, convenience and achieve- 
ment as your telephone. 
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CONTRIBUTIONS TO THE THEORY OF GLASS FORMATION AND 
THE GLASSY STATE* 


By EB. 


ABSTRACT 


An attempt has been made to assimilate the most important results of recent glass 
research into a theory of glass formation and the glassy state and to discuss it in relation 
to present knowledge of physics, chemistry, and colloidal chemistry. 

The formation of glass from the liquid state, in contrast to crystallization, is a con- 
tinuous path from the liquid, through the viscous (supercooled) to the brittle state. 
The transformation point (7/p) represents the boundary temperature between viscous 
and brittle glass, at which boundary the property-temperature coefficients more or less 
suddenly change. Property values are influenced by thermal history which can not be 
explained by mechanical strains. Therefore, while a melt is cooled, an inner change 
of state, dynamic aggregation, is assumed which takes more and more time as the 
transformation point is approached and is completely checked at lower temperatures. 
The question of the thermodynamic stability of the glassy state thus becomes a problem. 
The difference between ‘“‘unchecked” (lasting) and “‘checked’”’ displacements of state is 
explained with respect to a series of properties. 

From measurements of the viscosity and of the electric conductivity at temperatures 
from 1300 down to 300°C, it is shown that the liquid or viscous state follows a simple 
hyperbolic law, according to which these properties can only continue down to a lower 
limiting temperature (7) above the absolute zero point. The brittle state begins at the 
transformation point and follows a new law, knowledge of which is made more difficult 
by sooner or later “‘checking”’ the displacements of state. From the previous two differ- 
ent laws, it follows that brittle glass is something other than a supercooled liquid. 

The transformation point can not be thermodynamically explained. Molecular 
kinetic considerations make it appear to be that temperature at which densest packing 
with a cessation of free molecular kinetic motion of the particles is reached. Changes 
in the brittle state are explained from an atom-kinetic point of view (shrinking of par- 
ticle volumes) provided no changes in the state of aggregation occur. Dynamic aggre- 
gation takes place by the formation of primary and secondary particles. The structure 
of secondary particles is compared to a roll of coins and this picture is used to explain 
negative expansion under pressure, peculiarities in expansion curves, and the beginning of 
brittleness. 

According to colloidal chemical considerations, the glassy or viscous states repre- 
sent a solution of secondary particles as the disperse phase in a dispersing medium of 
primary particles and individual molecules, and the transformation point represents the 
boundary temperature between viscous and brittle glass paralleled by the gelatinizing 
temperature characteristic of the change from a sol toa gel. Support for the colloidal- 
chemical conception is obtained from observations on rapidly cooled glass melts and 
from reaction kinetics. Changes of property in the brittle and viscous states are pro- 
portional to the logarithm of the time, z, a law which is also found in elastic after-working, 
in isothermal dissociation of carbonates, and in some other instances. This law can be 
deduced from v. Smoluchowski's theory of coagulation. The disappearance of double 
refraction of chilled glasses due to annealing (cooling) can also be linked to the “‘log z”’ 
law. 


I. Introduction 


Glass technologists who are in daily contact with glass melting and 
working in industry are well aware that cold glass is a quite different 
substance from a solid crystal of the same chemical composition. They 
are constantly contending with stones and products of devitrification in the 
glass. Scientific establishment of this difference is of relatively recent 
date. Formerly, glass was thought to be a particular kind of stone, related 

* Communication from Schott and Gen. Glass Works, Jena, Germany. 


! Translation by my colleague, P. H. Prausnitz, and R. K. Day of the Corning Glass 
Works, whom I wish to thank at this time. Received July 23, 1932. 
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to the minerals with their relatively high melting points. However, in 
1852 Hittorf* had shown that glass melts without absorption of heat, in 
fundamental contrast to the melting of a crystalline solid. 

Certain conclusions about the glassy state had been arrived at due to 
the work of Tammann (I, II) and his collaborators in 1922. They started 
from the fact that when a liquid is cooled it is normally transformed into a 
crystalline solid. At the melting point of a pure substance, liquid and 
crystal are in equilibrium. The properties of the material therefore 
change from those of the liquid to those of the crystal at the melting point, 
in one jump. The mechanical properties are particularly changed: the 
liquid is transformed into solid, the energy content is suddenly lowered due 
to the releasing of the latent heat of fusion, and the volume is usually 
suddenly diminished. Similar sudden changes are observed in the optical 
properties, in the magnetic susceptibility, in the electric conductivity, and 
in other properties. 

If the liquid is such that it can be supercooled (7.e., should it be possible 
to maintain the liquid state below the melting poiyt) either by rapid 
cooling or, in general, due to the substance’s small tendency to crystallize, 
then the discontinuous changes characteristic of the transition from the 
liquid to the crystalline state do not occur. The liquid now passes into the 
supercooled state, changing its properties continuously in so doing. 

According to van dec Waals’ equation of state, the intermolecular 
attraction (so-called internal pressure) must increase with decreasing 
temperature. This gives an explanation for the increase in viscosity with 
decreasing temperature. The supercooled liquid thus gradually passes 
through a syrupy state, then becomes highly viscous like pitch, and finally 
a hard brittle glass is formed. 

The tendency of most industrial glasses to devitrify to a greater or 
lesser extent is counteracted by the increasing viscosity of the cooling 
glass. This is the usual explanation why glass which is many thousands 
of years old has not devitrified, in spite of the fact that it is thermo- 
dynamically unstable to the extent of the latent heat of fusion which it still 
contains. According to thermodynamics, only the state of lowest energy 
is stable. Scientifically speaking, glass has therefore been a more or less 
undefined, haphazard product, the constitution of which has been in- 
accessible to research because of its state of non-equilibrium. This 
generally accepted view has been emphatically pronounced as late as 1930 
(Simon (I), Schmolke; compare also v. Raschevsky, and Simon (IT)). 

The beginnings of a new development in research on the glassy state date 
only ten years back. It is noteworthy that industrial laboratories are 


2 Literature references will be found arranged alphabetically in the Appendix. 
(p. 675). When several papers are written by the same author a Roman numeral is 
added after the name. 


GLASS FORMATION AND THE GLASSY STATE 649 


accountable for the largest efforts in this direction. The discovery of 
Quasebart (p. 18), for instance, published in a technical research on com- 
bustion technology in 1916, shows that in the heating of plate glass, an 
irregularity in the heating rate indicating absorption of heat occurs in a 
small temperature interval. Similar anomalies in the change from glass 
to the liquid state were published in 1920 by Tool (I) and Peters of the 
Bureau of Standards. 

Much information on this subject has been recently published in many 
journals representing international collaboration of many countries. This 
makes it difficult to review critically the theory of glass formation and of 
the glassy state.* Although it is difficult to cover all this recent material, 
the author would like, in the following explanation, to try to assimilate the 
main points coherently, to add this to the present knowledge of physics and 
chemistry, and to point out the gaps and the problems which present 
themselves. 

Since glass is a more or less complicated mixture of a number of raw 
materials, it will be easier first to study chemically simple substances, 
in particular some of the organic compounds.‘ It has been shown, how- 
ever, that the formation of glass from the liquid state is a similar process, 
whether the material be a simple substance such as boric acid, selenium, 
glycerine, or one of several alcohols, or a mixture such as in industrial 
glasses. This situation presents in itself a problem whose solution would 
be of great value to our knowledge of the constitution of glass. On the 
other hand it is the hope of the glass industry that physicists and chemists 
will earnestly follow research on the glassy state, and that the results will 
be readily passed on to industry. 


II. Property Changes during Glass Formation 


Researches in glass of the last ten years have shown that the trans- 
formation from the liquid state through the highly viscous range to that of 
brittle glass does not take place so continuously as was formerly believed 
in the light of meager experiences. There are, however, no discontinuities 
such as that in the melting of acrystal. But in a small temperature range, 


’ Further references to the literature will be found under Eitel (I) and in abstracts 
of Jour. Amer. Ceram. Soc. and in Jour. Soc. Glass Tech.; also in Glastech. Ber. Glas- 
technische Tabellen by Eitel (II), is a splendid further source of literature references 
classified according to the properties considered here. 

‘ It should be mentioned that from a glass technological angle it has been questioned 
whether these products should be given under the general classification of glass (Zschim- 
mer, Vol. I, p. 127, who endeavors to limit the field of technical glasses). A note in 
Glass Ind., p. 191 (1930) wishes to eliminate not only artificial resins (condensation prod- 
ucts or irreversible glasses according to Berger (I), p. 404) and organic glasses, but also 
phosphate and borate glasses, thus restricting the name “‘glass’’ to silicate glasses. This 
limited definition will, however, soon cause difficulties in determining the boundary be- 
tween borosilicate glasses and borax glasses. It seems more practical to retain the pres- 
ent generally accepted definition of glass as composed of the chief glass-forming sub- 
stances. 
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or more exactly, at a temperature point, the temperature coefficients of the 
properties become discontinuous. This temperature has been designated 
the transformation point (abbr., 7fp, see Berger (I)). This point lies 
100° or more (according to the substances) below the melting point (see 
Table I). Even in the change from liquid to crystal, besides the major 
melting discontinuity, there is a difference in the temperature coefficients on 
either side of the melting point. This is well known to apply at the 
transition point between two crystal forms of the same substance. 
The transformation point for glass differs from these other changes of 
state, particularly in that the discontinuity at the change of state does not 
involve a change in the numerical values of properties; it merely represents 
a point of discontinuity in the temperature coefficients. 

To examine more closely the process of glass formation, it will be worth 
while to follow these property changes on several diagrams. Figure | 
shows the increase of volume with temperature of sodium thiosulphate as 


TABLE I 
ENERGY DIFFERENCE GLASS: CRYSTAL FOR VARIOUS SUBSTANCES 
Energy difference 


Tfp Melting point, Heat of fusion, 

Substance T° abs. Ts° abs. R cal./g. AEr = ocal./g. 
n-Propylalcohol 80 147 22.7 11.5 
Ethylalcohol S4 159 25.8 13.9 
Betol 128 366 18.0 6.7 
Benzophenon 158 320 23.4 11.2 
Glycerine 170 292 47.5 22.6 
Selenium 303 493 16.4 2.9 


measured by Samsoen (p. 96). In a chemically homogeneous liquid the 
volume diminishes almost linearly with decreasing temperature at a rate of 
§ per degree. In this case no changes occur as the freezing point, 7's. 
is passed. If crystallization took place without hindrance, the liquid 
would suddenly undergo a volume change, EQ, as it crystallized and would 
converge through QT; to Z. The supercooled liquid does in fact change 
its volume along EG, where transformation takes place into the brittle 
state. From now on the glass contracts at a smaller rate, a per degree, 
which is usually nearly parallel to the volume curve for the crystal. 

If, instead of a chemically homogeneous liquid, a mixture of substances 
A and B is considered, the picture of the changes into the crystalline state 
s different. If the substances do not form mixed crystals, the pure ma- 
terial A begins to separate at the point EZ’, and finally with decreasing 
temperature the substance B begins to crystallize at the eutectic point, 
T,, and the mixture of crystals comes out in the same way as in the one- 
component system along the straight line, 7,2. Freezing into the glassy 
state is not changed in dealing with mixtures. Chemically homogeneous 
materials as well as mixtures (industrial glasses) follow in a general way the 
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curve EGZ, irrespective of the size of the a and the 5 values and the position 
of the 7/p-7,. 

Since the volume of a substance is determined mainly by the distance 
between the molecules (as determined by the kinetic energy of motion) 
in addition to the size of the molecules, the shape of the curve, which gives 
the relation between the energy or the heat content with the temperature, 
must be very similar to that for the change of volume. Figure 1 therefore 
shows in first approximation the temperature dependence of the energy 
content, E, except that instead of straight lines EG, GZ, and QZ, more or 
less curved lines have to be assumed because the energy of the intramolecu- 
lar vibrations and of the rotation of the molecules must be added and a 
and 6 no longer remain constant. The jump, ZQ, then represents the heat 
of fusion, R, which is liberated during crystallization. Relations similar to 
those shown in Fig. | have been established for other properties such 
as density, refractive index, viscosity, electrical conductivity, dielectric 
constant, etc. In order not to lose sight of the main point, for the present 
the author will not go further into the details of such diagrams (see Berger 
(II)). 

It is noteworthy that in the case of noncrystalline freezing, all property 
curves break at the transformation point, 7, the temperature coefficients 
undergoing sudden changes at this point. Figure 2 shows this clearly by 


d 
the dependence of the expansion coefficient —- on temperature, as shown 


dT 
by the measurements on thiosulphate according to Fig. 1; a constant small 
expansion of the glass is followed by an expansion 2 to 10 times larger in the 
viscous state. Figure 2 also shows the temperature coefficient of the energy 


ais 
content, ar (usually designated by C,), for glycerine as measured by Gibson. 


At the melting point the energy content of fluid glass is larger than that 
of the corresponding crystal by the heat of fusion, R, but it diminishes at a 
greater rate per degree during cooling while viscous 
than in the case of the crystal. A close approxi- 
mation of the energy content (and of the volume) 
of glass and crystal can be obtained in this way, 
their energy difference being much smaller in the 
brittle state than at the melting point (see Fig. 1). / 

If the tendency of brittle glass to crystallize Py gin pee on 
(secondary or catalytic influences of absorbed water temperature during 
are hereby not considered, see Tammann (III), aie and 
Tian) has not yet been definitely proved, then, in 

addition to the high viscosity, this convergence of the energy contents 
may be the explanation. 

If it is assumed that below the 7/p the specific heat of glass and crystal is 


_ 
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the same, as has been indicated by experiments (see Fig. 2), then the 

energy difference (AE) between glass and crystal may be calculated. 
Table I gives values (largely by Tammann (IV)) 

Er + $ for various materials arranged in the order of 


imereased = 7) temperatures, the melting point, 
#! ah | the heat of fusion, and the energy difference (AZ), 
jt ss L calculated at the absolute zero of temperature. It 
ce =u mm is easily seen that there is no relation between the 
Degrees abs 
7Tfp and the fusion temperature 
Fic. 2.—Tempera- (see the attempts of Tammann ol, 


ture coefficient of the 
volume (expansion) (IV)); similarly there is no ob- 


hank vious relation between these tem- 4 
peratures of the heat of fusion § ole ene 
or the energy difference, AE. Yet if one plots heat of at Fey Here (es yt 
fusion, R, against energy difference, AZ, as in 
Fig. 3 (Berger (II)), there seems to be a relation 
between these quantities. According to this it would difference ( AZ) and 
be expected that the energy difference between glass heat of fusion, 
and crystal would become negative for materials whose 
heat of fusion is less than about 12 calories per gram. In this case, glass 
would be the thermodynamically stable form. The crystalline state could 
only be designated the more stable in a certain 
range of temperature, whereas at lower tem- 
peratures it would tend to transform into a 
glass. 


III. Dependence of Properties on Thermal 
History 


In addition to knowing that the change 
from the liquid to the glassy state is discon- 
tinuous even though steady, and that brittle 
glass is separated from viscous glass by a 

opens © more or less sharply defined discontinuity at 

Fic. 4.—Expansion as af- the 7p where a change in the temperature 
history coefficients of its properties takes place, recent 

research has shown that the properties of a 
glass are not entirely defined by designating the variables: pressure, 
volume, and temperature. The properties (or the state of the glass) are 
still further dependent on the temperature history of the glass (Berger (II)). 

Figure 4 gives the expansion measurements of an optical glass, BK 7, 
after various thermal histories. The samples were taken from an astro- 


Expansion in drum divisions 


® These experiments were carried out by Dr. Klemm and Miss Tiedemann, for which 
the author hereby wishes to thank them. 


4 te 
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nomical telescope disk which had been annealed with extreme care and 
which was practically free from strain. A 1l-centimeter thick piece of glass 
cut from this disk was set up in the measuring apparatus’ and was heated 
at a rate of 4° per minute. As shown in Fig. 4 the length expressed in 
drum divisions* of the micrometer eye-piece, increased linearly with the 
temperature to over 500° and then suddenly increased much more rapidly. 
The break in the curve designates the 7/p (see Fig. 1), the change from 
brittle to viscous glass. A second sample was heated more slowly at a 
rate of 10° per hour. Up to 400° the points are practically on the same 
straight line, but then an increased expansion occurs. The higher expan- 
sion of the fluid state has started at a lower 7/p.° 

A third test was carried out by holding a sample for one hour at 
560° after which it was quenched in air. The density of this sample 
proved to be 0.0214 smaller than the untreated sample, showing an in- 
crease in volume. Accordingly, the starting point of the curve obtained 
from the 4° per minute heating rate lies higher than that of the previous 
ones. It is seen that up to 400° a straight line parallel to the former is 
followed but that below 500° the glass begins to shrink and does not change 
back into the large positive expansion of the viscous liquid state until 
above 500°.'° 

Thus different temperature cycles besides simple temperature changes 
cause additional changes in the glass. These changes have been attributed 
in the past to mechanical strain but such an explanation, for various rea- 
sons, can not be accepted. In the first place, the surface layers of quenched 
glass in general are under compression. By means of a Pulfrich refractome- 
ter the refractive index of these surface layers can be measured. Since 
they are under compression an increased index of refraction is to be 
expected. Actually, a smaller index is observed in a quenched, strained 
glass than in well-annealed glass. 

A second explanation of the low density of quenched glass may be that 


* The annealing period extended over several months. The maximum double re- 
fraction at the edge of the disk was less than 5 myu/cm. optical path difference so that the 
difference between the refractive index of the ordinary and extraordinary rays would not 
exceed 0. 0000005. 

7 The methods of measurement are described in detail by Berger (IIT) 

§ One drum division is equal to 0.0000714 cm. 

® These experiments prove the invalidity of Koerner’s assertions (see criticism by 
Berger (VIT)). 

© For the sake of clearness, the curve representing the heat-treated glass is drawn 
higher up than the calculated change in density. It ought to start at A and follow the 
course indicated by a dotted line. The slighter inclination in the viscous state is not 
entirely due to thermal history, but particularly due to flow owing to the pressure in the 
apparatus. This is particularly noticeable in the case of chilled glass because of its 
lower viscosity as shown in Fig. 6. Further measurements, which are to be published 
shortly, indicate that when working rapidly under the smallest possible pressure, 
chilled glass shows a Tfp at T and following the adjoining dotted path. This path 
can not be easily determined because of the changes taking place in the glass so that a 
course will be followed similar in type to the upper complete curve. 
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the glass has not had time to shrink. But the density of a mechanical 
strained glass does not change much through pulverizing. Salmang 
(pp. 473 and 481) shows that the density of a quenched so-called Prince 
Rupert drop increases from 2.4439 to 2.4446 when the strain is released 
(exploded and ground to a fine powder). Careful heat treatment of this 
powder increased its density to 2.4620. The change in density caused by 
releasing strain is therefore only 3.8% of the total change in density caused 
by heat treatment. 

The experiments of Fig. 4 further show how unsatisfactory it is to try to 
explain these phenomena by strains set up in the glass. Since the quenched 
glass has too small a density (i.e., its volume is too great), the contraction 
in the upper curve could be explained by the assumption that the viscosity 
below the 7fp is too small to neutralize the strain and allow contraction 
there. Both lower curves apply to well-annealed glass with practically 
negligible double refraction. That the strains introduced by heating 
(¢.e., through delay in reaching temperature equilibrium) in the 4° per 
minute heating rates have no effect on the volume is shown by the fact that 
the straight line representing the 4° per minute rate practically coincides 
with that representing the 10° per hour rate. If, therefore, analogous to 
the shrinking of the quenched glass, the increase in volume before reaching 
the 7fp in the case of 10° per hour heating rate is to be explained by a 
release of strain, then one must assume that glass which is cooled very 
slowly will end up in compression. It can not be understood then why 

a this compression did not disappear by the 

: aforementioned very slow cooling of the 

sample. 

Since changes in the properties of glass 
= — with thermal history can not be explained 

Change tnrefroctive index by strain phenomena, one is forced to 

Fic. 5.—Displacement of refrac- assume that during cooling, inner chemical 

a up to the equilibrium changes take place in the liquid and in 

the glass and that these changes take 
place more or less slowly and can therefore be checked (Berger (I, IV)). 
If glass is kept at any temperature for a long enough time it should 
reach equilibrium. Many refractive index experiments (Stojaroff, Lebe- 
deff, Berger (IV)) have definitely shown that this equilibrium point can 
in fact be reached from both directions. 

Figure 5 shows some of Stojaroff’s results. From the composition of the 
experimental glass it can be concluded that all the measurements were 
made above the 7fp. Stojaroff put a glass prism into an electric furnace 
and measured the refractive index during heating. By rapidly increasing 
the temperature and thereafter holding it constant, he obtained a measure- 
ment to the right of the oblique straight line, GG. This value gradually 


res C 
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shifted to the left with time, until the point on the line GG was reached. 
Through rapid cooling, then holding constant, he obtained a value to the 
left of the line GG which in time shifted to the right up to the new constant 
temperature value on GG. It is obvious that, from both sides, the ultimate 
equilibrium end points all lie on a straight line, GG, which represents the 
dependence of refractive index on temperature under conditions of equi- 
librium. The author wishes to name such a change of state ‘‘a lasting 


TABLE II 
Times FOR COMPLETE ATTAINMENT OF EQUILIBRIUM 


50°C above the 7/p about 20 min. 

At the 7/p (static) 1000 min. 

50°C below the 7fp 6000 min. = 100 hours 

100°C below the 7p 60,000 min. = 1000 hours = 40 days 

200°C below the 7/p (extrapolated) = 92,000 hours = 3800 days = 10 years 
300°C below the 7/p (extrapolated) = 70,000 days = 200 years 


change of equilibrium.’’ The other points can be undoubtedly explained 

by the fact that the inner changes were checked or had not yet come to 

equilibrium. It is necessary, therefore, to differentiate between ‘“‘checked”’ 

and ‘“‘lasting’’ displacements of 
state, according to whether 
the exterior variables, pressure 
and temperature alone, or the 
interior variables of state also, 
i.e., the equilibrium value or 
the transformation factor for 
the inner chemical changes, 
have been thoroughly defined 
(compare Ulich, especially pp. 
54 and 71; a short description 
is also given in Berger (II) 
p. 351). 

The time necessary to reach 
complete equilibrium becomes 
much longer as the tempera- ? > F 
ture islowered. Table II gives 
a few values for general orien- 
tation found while studying 
the refractive index of lead glass (Berger (II, IV)). The numeri- 
cal values may be lowered for other glasses; for instance, divided 
by three for a borate glass (Berger (V)). Yet it is obviously diffi- 
cult to determine experimentally the lasting displacements of equi- 
librium at low temperatures. Refractive index measurements, how- 
ever, have been quite successful and have shown that these lasting 
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changes of state fall on curves or straight lines with a bend at the 7/p (a 
static 7/p because it refers to a temperature held constant for any time 
(at will) (Berger (IV))." 

Thus recent researches on glass have established that the glassy state, 
irrespective of whether stable or unstable with respect to the crystalline 
state, can represent a fully defined equilibrium which needs, however, for 
its complete description the physical variables, pressure and temperature, 
in addition to the inner chemical variables of state. From this point of 
view, the many unusual discoveries due to differences in thermal history 
can be explained clearly and without reservations. 

Figure 6 shows the most important property changes schematically (for 
fuller explanations see Berger (IV)). The graph dealing with the length 
and volume corresponds approximately to the results of Fig. 4, viz., for an 
equilibrium reached at a low temperature, one reached at the static 7/p, 
and one reached at a high temperature. In agreement with Table II, 
equilibrium is rapidly established at high temperature and all curves 
converge in the point, F. The volumes or lengths representing lasting 
equilibrium changes are shown on the straight lines, GG. 

The equilibrium point of the most particularly well-annealed glass 
sample taken from the astronomical telescope disk shifted along GG 
probably to the point A». Since cooling at this point took place more 
rapidly than the rate of change to equilibrium, the straight line A2Z repre- 
sents the checked displacement of state. If the sample at this low tempera- 
ture equilibrium is heated at 4° per minute, the expansion follows along 
A,aT, and then rapidly toward F. If it is heated more slowly at a rate of 
10° per hour, a partial shift toward equilibrium takes place along aa; 
the volume change along aa can therefore be explained by inner changes of 
state without, at the same time, representing the lasting displacement 
of equilibrium. 

A glass preheated at 500° probably corresponds to the equilibrium value, 
T,. Through rapid cooling a checked change of state takes place between 
7, and Z, whence heating at 4° per minute brings the expansion curve 
along Z7,.F. The upper curve corresponds to a sample from an equi- 
librium at a still higher temperature. Heating at 4° per minute follows 
the straight line ZP and at the point, P, an inner chemical change takes 
place together with a smaller temperature coefficient along PP’ followed by 
the rise of the liquid toward F.'° 

The lines in Fig. 6 representing density can be fully explained as recip- 
rocals of volume. Optical refractive index changes are similar to mechani- 
cal changes of density. It is interesting, however, that with most glasses, 


1! This means that the 7/p separating viscous from brittle glass in general does not 
coincide with the freezing-in-point (Einfriertemperatur, see Simon (II)) (where inner 
chemical changes practically stop for common (or usual) rates of cooling (see Berger 
(IT), p. 356)). 
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the checked displacement of state shows an increase in refractive index with 
increasing temperature, while lasting displacements show a decrease 
with increasing temperature. Finally, electrical resistance and viscosity 


give similar pictures when logarithmically plotted against r It is note- 


worthy from this that while cooling at a certain temperature even the 
viscosity of a quenched glass increases" (similar to the displacement of 
refractive index in Fig. 5). Previous viscosity measurements which were 
apparently made during rapid cooling show a sharp break at the 7/p and 
only a slight increase in the brittle state (Gehlhoff (I, Il), Tammann (V)). 
More recent measurements by Lillie, during which the temperature was 
more slowly lowered, show only slight breaks. It will be later explained 
why a 7/p clearly exists in spite of this. 

Since volume and energy changes correspond to each other, each con- 
traction of a quenched glass along PP’ in Fig. 6 represents emission of heat; 
each dilatation of a well-annealed glass along aa represents absorption of 
heat. These relations have been carefully studied by Tool (II) who 
heated powdered glass next to a neutral body in an electric furnace, at the 
same time carefully noting the temperature-difference between the two 
substances. 

If the furnace temperature is uniform and the glass and neutral body 
have the same specific heat, such experiments should show no temperature- 
difference between the two substances. If, however, the glass suddenly 
undergoes a large increase in specific heat as at the 


Tfp (see Fig. 2) the glass powder will absorb more ' }4—7 

heat per degree of temperature rise than the neutral 3 P 
body, the temperature of the glass thereby slightly E 7 
lagging. The relation between this lag and the tem- e 

perature is shown as curve C of Fig. 7. If the glass i 

powder has been quenched from a high temperature _ 
equilibrium, an emission of heat will take place during 
heating before reaching the 7fp along PP’. In this righ «Bigs 


range the glass powder uses up less heat than the 
neutral body and therefore shows a higher tempera- 
ture until a sudden increase in the specific heat again 


effects and specific 
heat during transi- 
tion from brittle in- 


, to viscous glass. 
lowers the temperature of the glass with respect to the 


neutral body. These phenomena are shown by curve A in Fig. 7. If the 
glass powder had been previously well annealed, being in low temperature 
equilibrium, a heat absorption along aa (Fig. 6) is added to the sudden in- 
crease in specific heat near the 7fp. The temperature of the glass powder 
therefore suddenly drops far below that of the neutral body until the 


12 Similar phenomena are met with in a gelatinous solution (see Freundlich, pp. 
628, 632). 
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heat-absorbing inner changes in the glass are largely completed and normal 
conditions are restored. Curve B of Fig. 7, representing this case, there- 
fore shows a steep minimum and is then similar to curve C above F. 
Depending on the thermal history, various combinations of the curves 
A and B can be obtained (see Tool (II)). 

These experiments are nothing more than 
measurements of the specific heat, C,, except 
that a minimum on curve B represents a 
maximum of energy increase. Actually, 
specific-heat curves of glasses resemble quite 
closely curves A and B of Fig. 7 as shown in 
Fig. 8, giving the more recent measurements 
on molten boric acid (B,O; glass) by Thomas. 


as 


Degrees C 
Fic. 8.—Specific heat of Curve I represents a quenched high-tempera- 


glassy and of liquid boric ox- ture equilibrium, and the general form of 


ide (B,Os;). 
pinay curve A (Fig. 7) is recognized. Curve 2 


represents slow cooling of the same sample and curve 3, a subsequent 
heating of the same annealed glass. The maximum in this curve 
clearly corresponds to the minimum in curve B. The rates of heating 
and cooling in these experiments could. not exceed about 0.3° per 
minute. 

In spite of the extreme care with which these experiments were obviously 
carried out, curve 3 in the writer’s opinion does not represent the true 
temperature dependence of specific heat for lasting displacements of 
equilibrium, since retarded internal chemical changes obscure the measure- 
ments. The slow rate at which equilibrium is obtained (Table II) makes 
measurements of the specific heat for lasting equilibria 
particularly difficult or even impossible because the 
slow changes in a calorimeter overshadow the slow 
changes in the glass. It is experimentally easier to 
follow these lasting changes of state through volume 
measurements, and from these investigations results 
such as the following may be expected (Berger (II)). Fic. 9.—Properties 

Figure 9 should remind us of Fig. 1. It may of glass for checked 

and lasting equilib- 
be presumed that the investigation on thiosulphate ium displacements 
took place so rapidly that in the brittle state i relation to the 
crystalline state. 
an equilibrium at the 7p was at best established and 
then checked. While studying lasting equilibrium displacements, the 
volume curve should follow that labeled ‘‘lasting’’ and it is realized then 
that‘at any point the volume (and this applies also to the energy content) 
of glass and crystal will be equal. The statement that the crystalline 
represents the thermodynamically stable state only up to an end tem- 
perature as a lower limit has, in the light of these latter considerations, 
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a much larger general significance than first appeared from Fig. 3. Boric 
acid glass which has never yet been crystallized would be a material having 
a very small or non-existent range in which the crystalline state can exist. 
This might apply to materials such as potassium metasilicate (Tammann 
(II) pp. 231, 234) and many organic substances. 


IV. The Lower Limit of the Liquid State and the 
Transformation Point 


The temperature at which glass and crystal have the same energy content 
(Fig. 9) must not necessarily be the same as the 7p temperature, nor must 
it coincide with the static 7fp for lasting equilibrium displacement. There- 
fore, the 7p has probably no thermodynamic significance. Its theoretical 
explanation must be considered from other angles which will now be 
discussed. 

Van der Waals’ equation of state for gases and liquids would lead one to 


0) = Rr 


believe that the liquid state continues down to absolute zero. At this 
point the kinetic energy of motion of the molecules vanishes and, asv — 6 = 
0, the volume will be a minimum, namely, the volume of the molecules 
closely packed. The value, = t.e., the intermolecular attraction, becomes 
a maximum. It is believed that at absolute zero the particles actually 
touch each other and that the attractive forces are so large that a rigid 
body exists. 

It is well known that van der Waals’ equation is not strictly followed by 
any material principally because it supposes that all of the molecules of a 
chemically homogeneous material are similar spheres and that chemical 
changes do not take place during cooling. For these reasons large devia- 
tions from the formula are found in so-called associated materials, in which 
it is presumed that the individual molecules actually present in a gas, 
as they approach the glassy state upon cooling from the liquid state, form 
clusters or groups of two or more molecules. Because of the dependence 
of the properties of a glass on its thermal history, the assumption has 
heretofore been accepted that chemical changes take place with falling 
temperature. Probably all of the glass-forming materials actually belong 
to this associating group. 

An equation of state for liquids tending to associate does not yet exist, 
but there have been some attempts in.this direction. It has been found 
(Meyer-Bjerrum) that certain substances that do not follow van der 
Waals’ equation will follow a so-called reduced equation of state referred 
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to the critical values, in which the temperature and volume are measured 
from a higher temperature, 7», rather than from the absolute zero point. 
This would mean that these materials reach the end point of the liquid 
state at a higher temperature, 7), rather than at the ideal van der Waals’ 
absolute zero. This discovery (1910) has not been recognized to be of 
theoretical significance (Kuenen, p. 147). No further notice was taken of 
other recent references that the temperature coefficient of the density of 
liquids is such that below a certain temperature the liquid state no longer 
seems to exist (Salzwedel and discussions by Berger (II)). 

The laws observed by viscosity and electrical resistance as a function of 
temperature lead to the same conclusion and recent measurements of these 
properties are so definite that the assumption of an end temperature, 7», 
as a lower limit of the liquid state increases in plausibility. The laws 
relating viscosity of liquids to temperature have only recently been made 
more clear (Drucker (I), Sheppard). Various assumptions have led to 
the same formula according to which » = A-e”’’ and the measured values 
on many substances fit this formula exceptionally well. A likely theo- 
retical explanation may be arrived at in the following manner (compare the 
comprehensive discussion by Sheppard). 

It is now known that chemical reactions can take place also in the solid 
state, for instance, in a mixture of crystals. This is explained by assuming 
an exchange of places between molecules or molecular groups (see Jander 
(1), Hedvall). Viscous liquids are mechanically similar to solid materials 
and it seems therefore likely that the slipping of liquid layers over one 
another could be explained by an interchange of posi- 
tion of molecules or particles (Terzaghi). Of all the 
particles of No, a certain portion, NV, will have a suffi- 
ciently higher temperature or energy content to migrate. 


must therefore be proportional to N. According to 
Maxwell's distribution law the number, N, which will 
change their position is related to the absolute tem- 
Fic. 10.—Loga- 


rithms of viscosity 
and electric resis- 
tance plotted 
against reciprocal 
of the absolute tem- 


perature according to the formula N = Nye™ *’. It 
is obvious that this leads directly to the equation 
= 

It has been shown that this simple formula is not 


perature. 
accurately satisfied by associating materials (Sheppard, 


p. 366). Large deviations occur, particularly at low temperatures. Mea- 
surements on glass (see Fig. 10) have shown that in the viscous and fluid 


F 
state a linear relation between log n and r is only approximately observed 


in small temperature intervals above the 7fp. The same is true of the 


| 
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electrical resistance. Smekal explained this deviation from a straight line 
by differentiating between a stable and an unstable viscous state (compare 
criticisms by Berger (IV), pp. 
340, 365). 

Some time ago Tammann 
((II), p. 245) pointed out that 
the curve representing vis- 
cosity as a function of tem- 
perature has the same shape for 
all sorts of organic substances, 
and that the viscosity curves 
of almost all the investigated 
materials can be brought into Pa 
coincidence if they are dis- ais 
placed along the temperature Aoymetote 
axis. This means that log 7 


Degrees C 
500 


Fic. 11.—Logarithm of viscosity as a function 
of temperature; logarithm of the electric resis- 


is proportional to T, tance against 1/T — To. 
l 
stead of r Tammann (V) studied the organic glasses and Fulcher the 
B 
industrial glasses and both found that the relation log » = A + ToT. 
0 


quite accurately represented the measured values. Figure 1] shows how 
closely more recent measurements fit this equation. 


On the right hand side (Fig. 11) the logarithm of the measured electrical 
3 


T-T,’ 
be 334°A (61°C) by averaging the experimental! errors. It is readily seen 
that the experimental points fit a straight line accurately between 432°C 
and 1200°C. This means that at 7), the resistance (and the same holds 
true for viscosity) should become infinitely large. This temperature 
therefore represents a condition which can be compared to the absolute zero 
in van der Waals’ equation. If the resistance or, as in Fig. 11, the viscosity 
(according to the measurements (III) of Lillie (p. 511)), is logarithmically 
plotted against the absolute temperature, an equilateral hyperbola is 
obtained whose asymptote goes through the point 7) (in this case 567°A 
or 294°C). It follows from this, as has been previously pointed out, that 
glass-forming (associating) liquids have properties theoretically such that 
the liquid phase stops at the temperature 7) above the absolute zero point. 


resistance'* is plotted against in which 7) has been computed to 


13 These measurements were made on a bulb lead glass at the Osram Laboratories in 
Berlin and have been kindly placed at my disposal with permission of preliminary pub- 
lication by Dr. Thomas, whom I wish to thank heartily. More accurate numerical data 
and specifications on their determination will most likely appear in Glastech. Ber 
Below the 7/p difficulties arose in establishing the final equilibrium. 
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As is also shown in Fig. 11, the experimental hyperbola does not actually 
go through the end point 7). At the 7/p, 7,, the curve, is deviated 
according toa newlaw. The 7/p is therefore that temperature at which in 
reality the substance assumes different properties than those of a true 
liquid. Glass must therefore be something different from a supercooled 
liquid. According to present knowledge these deviations from the hyper- 
bola take place even when establishment of complete internal equilibrium 
is waited for, that is, for lasting displacements of state. 

The reason for these deviations may be that in the hyperbolic law of the 
liquid state the actual volume of the molecules is not taken into account. 
It appears that only the increase in internal pressure or the decrease in the 
mean distance between the vibrating particles, which move closer together 
during cooling, is covered by the equation. If the analogous picture of 
molecules of the gaseous state in which they are free to move about due to 
their thermal energy is considered, and this picture is applied to the liquid 
state, then a molecular kinetic picture of the liquid state, according to van 
der Waals, is only possible so long as a free thermal motion of the particles 
exists. According to this molecular kinetic conception, the liquid state 
must end when the particles get so close together that they touch each 
other and the forces of cohesion of the solid-state come into existence. 
The free thermal motion of the particles then becomes zero. This close- 
packing state being reached at the 7/p, properties are no more affected by 
kinetic processes, but only by atomic kinetic molecular ones. Changes in 
the volume, energy, etc., not considering inner chemical changes, take 
place during further cooling, in that the atomic motion and the space 
taken up by the molecules, 7.e., their volume, diminish: At the freezing 
point free molecular kinetic energy of the liquid is released and the 
crystal particles assume definite positions; similarly the last molecular 
kinetic motions of the supercooled liquid cease at the 7/p, and below 
the 7/p the liquid state is replaced by.a rigid brittle state (glass) named 
the fourth state of matter by Parks, or the third isotropic state by 
Tammann (II) p. 2. According to these molecular kinetic considera- 
tions, it appears that the 7/p is the boundary line between the liquid 
state and glass (compare Berger (II)). 

A confirmation of this conception is to be obtained in the experimental 
fact that apparently at the 7/p of all glasses the viscosity » has a value of 
10** c.g.s. units (poises), regardless of whether chemically simple substances 
or mixtures such as industrial glasses are investigated. According to the 
viscosity formula of Einstein and of Hatschek for concentrated colloid 
volume of particles 

total volume 
Investigations on the most closely packed powders show that within certain 
limits this proportion is a constant, independent of the size and nature of the 


solutions (see Freundlich p. 311), 9 is proportional to 
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particles (Westman p. 769; see also Manegold). Since densest packing was 
assumed at the 7p, we arrive at a theory that all liquid substances and mix- 
tures, at least with respect to viscosity, reach a similar state at the 7p, this 
temperature corresponding by analogy to a critical temperature for them. 


V. Dynamics of Aggregation 

In order to explain the heat effects at the 7/p and the dependence of the 
properties on the thermal history, we have assumed that molecular changes 
take place during the cooling of a glass-forming liquid. The hyperbolic 
law and the existence of a boundary temperature, 7), analogous to the 
absolute zero, lead to the same conclusion when the proper assumptions are 
made, t.e., when several particles aggregate into a cluster, energy is 
liberated. It is easily seen that, owing to this diminution of energy, at a 
higher temperature, 7>, such a state is reached, which corresponds to the 
absolute zero point or to the ceasing of molecular kinetic motions. [If it 
were possible to carry out a mental experiment in which, at the constant 
temperature, 7), the energy liberated by the aggregation of the particles 
were forced back into the system, then the particles of the molecular group 
would again be separated and obtain a certain kinetic energy or free thermal 
motion. We would again have a liquid at the temperature 7) in which the 
molecular kinetic heat content would not vanish until a lower temperature 
or the absolute zero was reached. 

The theory of associating liquids can only be constructed on the as- 
sumption that, with falling temperature, progressive or dynamic aggrega- 
tion of the particles takes place. (In this case, 


the words “‘aggregate” or “‘aggregation’’ shall 

mean quite generally the combination of pairs 

or larger groups of individual molecules.) This 

applies regardless of whether the binding forces 3 Pe 2 

are electrical, van der Waals, chemical, or other | 

forces. Dynamics of aggregation will therefore 

be taken as a foundation for a theory of liquids. | ps 

This theory will be only rapidly sketched here; | 5 

a more thorough treatment of the subject must 

be reserved until later. te: 
What aggregates exist and how they are |(°~*°~**—?-##~*-> 

formed is at present known in only afewcases. | 

It seems established, however, that the for- Fic. 12.—Structural for- 


mulas of SiO, with increasing 


mation of primary particles and of secondary saunas. 


particles, or more generally those with 

stronger or looser bonds, can be differentiated. It has been found, for 
instance, that organic substances like styrol can be polymerized by 
chemical bonding (principal valences) of individual molecules into long 
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chains (or double chains). In this way one-dimensional primary 
particles or macro-molecules, consisting of 100 or 1000 molecules joined 
together, can exist. It has been shown that other materials polymerize 
to form two-dimensional plate-like macro-molecules as primary particles, 
and recent investigations show the existence of primary particles in three 
dimensions. 

The work of Signer on the polymerization of silicic acid esters is of 
interest in this connection. If these observations are applied to silicon 
dioxide and its polymerization (see Dilthey), various polymerization steps 
are obtained such as those shown in Fig. 12. We get, generally speaking, 
chain formations of SiO. components in closed rings as represented in part 5 
(Fig. 12). Signer adds that silica aggregations of five components will have 
a three-dimensional configuration. The work of Bragg shows as a similar 
example various space lattice configurations depending on the ratio be- 
tween Si and O. 

According to the kinetic theory of thermal energy, the most stable state 
of a substance is that having the most regular arrangement of its molecules. 
A structure of primary particles as described leads to a more highly ordered 
state when compared to the unassociated liquid state and this may explain 
why glass can represent a thermodynamically stable state, in accordance 
with our previous arguments (compare Simon (II)). 

Even though we can not generally say that gigantic primary particles are 
found in all glass-forming liquids, it has been clearly shown that these 
macro-molecules further associate into larger aggregates (Staudinger (I)). 
The same may be assumed for smaller primary particles. It is probably 
generally true that primary particles can associate through the action of 
secondary valences or dipole forces to form larger secondary particles. 
Experimental data make it mecessary to assume that these secondary 
particles disintegrate into individual primary particles with rising tempera- 
ture. It follows from this, that the forces which bind the primary particles 
into secondary particles are much weaker than those which bind the 
individual molecules into primary particles. At the same time a more 
general idea is obtained of what goes on in the course of dynamic aggrega- 
tion in a liquid and its transformation into the glassy state (compare the 
colloidal chemical conceptions of Malfitano). 

I should like to discuss the structure of a secondary particle which may be 
especially well illustrated by a roll of coins. If we represent the primary 
particles by small plates such as coins held together by large internal forces, 
the secondary particles may be represented by an aggregation of these 
primary plates into a stack or roll of coins. This picture of a secondary 
particle serves to explain why such particles show little resistance to 
bending. 

A similar picture was used by Tammann (VI) to explain the behavior of 
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glasses under high pressure from all sides. He melted boric aeid or organic 
glass in a cylinder under a pressure of about 2000 kilograms per square centi- 
meter. He observed the changes in volume with falling temperature by ob- 
serving pressure changes with a manometer. The 
results (Fig. 13) show that the volume diminishes 
regularly down to the 7fp, then rises for a bit, and 
at lower temperatures continues to diminish. To 
explain these remarkable phenomena, Tammann 
believes that the secondary particles, having a 
structure like a roll of coins, are bent under pres- ee 
sure so that they occupy a smaller volume than a structure and volume 
similar glass melt heated to the same temperature 
(above 50°) at a pressure of one kilogram per 

square centimeter. The two small square pictures of Fig. 13 illustrate 
this theory. Tammann computes from cross-sections that, in equal 
volumes, the one contains twenty-six bent particles and the other twenty- 
one unbent particles of the same length. 

The initial decrease in volume down to the 7/p during the cooling experi- 
ments under 2000 kilograms per square centimeter represents the decrease 
in the kinetic energy of the bent secondary particles. If it is assumed that 
with further decrease in temperature the ability of the rolls of coins to bend 
diminishes (i.e., they become stiffer), then the volume decrease caused by 
simple cooling will be outweighed by an increase in volume caused by 
stretching. The expansion coefficient therefore becomes negative in a 
certain temperature region, until finally all the particles have reached a 
state of greatest stretching, 
and further shrinking of the 
particle volumes takes place 
according to pure atom- 
kinetics. 

Should these ideas be cor- 
rect, certain peculiarities in 
the expansion curves under 
ordinary pressures can simi- 
larly be explained. It has 
been shown that some glasses, 
when heated at a rate of 4° 
per minute, do not show a 
linear expansion up to the 
Tfp, but rather one repre- 
sented by two straight lines with a break. Figure 14 shows some 
typical expansion curves (Berger (III)). Up to this time we have dealt 
only with unbroken straight-line relations like curve II. It appears from 


Fic. 14.—-Typical expansion curves 


| 
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curve III that these straight lines can be broken up into two parts with 
a break at A, the so-called “splitpoint.’’ Curve IV shows a further 
break at A, which can probably be explained by inner displacements of 
state according to the line aa of Fig.6. But the splitpoint, A;, must still 
be explained. Its existence has been sufficiently verified by experiments 
(Berger (III), Turner, Cohn) and it has also been found in refractive 
index measurements (Berger (IV), p. 342; on page 362 the work of Turner, 
who established a further point of discontinuity at lower temperatures 
between 100° and 140°, is critically discussed). If the stiffness of the 
rolls of coins diminishes with increasing temperature, this can easily be 
construed as a loosening of the weak bonds of the secondary particles. 
The amplitude of thermal oscillations of the individual coins increases 
causing a larger expansion and serves to explain the splitting up of the 
expansion curve into two straight lines with a break at the splitpoint, 

Still another phenomenon may be explained according to this conception. 
Tammann (VII) found that the point of discontinuity in the temperature 
property coefficients (7p) coincides for many substances with the begin- 
ning of brittleness; that is, the temperature at which the scratching or 
jarring will start the formation of cracks. ‘Tammann (VIII) found, how- 
ever, that brittleness in polystyrol and polyindene glass would not begin 
until well below the 7/p and he therefore calls these abnormal glasses. 
The work of Elsner v. Gronow on several industrial glasses shows the same 
abnormal phenomena. This can be explained by a decrease in stiffness of 
the secondary particles at a definite temperature (beginning of brittle- 
ness). Negative expansion under pressure, splitpoint, and beginning of 
brittleness can thus be classed as similar phenomena. 

The similarity between colloidal chemical substances and glass-forming 
substances has often been pointed out (Travers, Tool, Bary, McBain, 
Parks, Berger (I), and others; references to the literature will be found 
under Eitel (I) pp. 140, 150 as well as Liesegang). The viscous state can 
be compared with a colloidal solution such as a sol in which the secondary 
particleseare the disperse phase in a dispersing medium. With chemically 
homogeneous substances the dispersing medium would be represented by 
the primary particles or by a mixture of primary particles and individual 
molecules or smaller polymers, this dispersing medium being in equilibrium 
with the secondary particles formed by dynamic aggregation. In industrial 
silicate glasses, the dispersing medium has also been considered to be a 
sodium silicate liquid and the disperse phase to consist of electrically charged 
colloidal particles, so-called micels (Lange). This conception is not one of 
general significance (for instance, in SiOz, B,O;, or selenium glasses) so 
that we had better neglect consideration of this possibility. The same 
applies to a conception recently communicated by Weyl that the behavior 
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of viscous and brittle glass is to be explained by a solvation of ions, i.e., 
formation of envelopes by solvent particles around ions. 

From the point of view of colloidal chemistry, the 7/p is parallel to the 
gelatinizing temperature (the change from sol to gel), and the dependence of 
glass properties on thermal history (Eckert, p. 219) would be parallel to the 
hysteresis phenomena (Banerji, Lederer) of a gelatinous solution (see foot- 
note 12). There are a number of differences, however, which warn us to be 
careful in carrying these analogies from colloidal chemistry too far into 
glass problems. For instance, a viscous glass of a chemically homogeneous 
substance would represent a particular sort of a colloidal solution in which 
the disperse phase and the dispersing medium have the same analytical 
chemical composition. Such systems have been called iso-colloids. Thus, 
swelling or dissolving of polystyrol by styrol is obviously different from 
simple heating of a polystyrol glass above the 7/p. This difference can be 
explained by assuming different concentrations of the disperse phase and, 
according to this, glasses must be a highly concentrated, iso-disperse system 
in dynamic equilibrium, different from ordinary (dilute) colloid solutions 
such as are usually dealt with in colloidal chemistry. 

A certain justification of the colloid chemical conception of glass may be 
obtained from the following observations: If a quantity of quite fluid glass 
is taken from a tank or pot, it appears reddish turbid, and non-transparent, 
but, on cooling, as it approaches the 7p, it turns into a clear transparent 
substance. This phenomenon can be clearly observed in lead- or barium- 
containing glasses, but not so easily in ordinary plate glass. This turbidity 
can be more easily observed and for a longer time when a pot of optical 
glass at about 1000° is taken out of the pot arch and allowed to cool in air. 
On the other hand, in a tank which contains well-annealed, iron-free glass 
at 1000°, the glass-covered bottom tank blocks can be clearly seen through 
the glass just as though the liquid glass were clear water. 

This observed turbidity is similar to many colloidal solutions and might 
be explained by the fact that, because of rapid cooling, equilibrium is not 
established between secondary particles and the dispersing medium, but 
that actually a dilute colloidal solution exists with large differences of 
refractive index between the phases.'"‘ At any rate these observations 
point out the possibility that viscous glass is of heterogeneous composition. 
There are still differences of opinion as to whether or not a gel is a two-phase 
colloidally dispersed heterogeneous system. We s‘all see that the concep- 
tion of a brittle glass as a two-phase heterogeneous body is of significance in 


M4 For instance SiO,-polymers in a lead-barium silicate liquid. The results of Fulcher 
make it probable that CaO and other bi- and tri-valent oxides join with SiO, groups 
only below a certain temperature (aggregation point), forming complex particles, thus 
wiping away the differences in refractive index. Cooling down quickly, this formation 
of complex particles may be checked (compare Stott). 


| 
| 
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kinetics of aggregation processes; it agrees with Filon’s interpretation of 
piezo-optical measurements. 

Mixed glasses have been looked on as forming multi-phase systems. 
It has, however, been proved in the case of polymerization (Wagner- 
Jauregg) as well as of association (for instance, in a mixture of dipole- 
liquids) that aggregation does not form different kinds of particles arranged 
side by side, but rather builds them up in uniform groups according to 
certain structure principles." The primary and secondary particles hence 
can combine some or all of the components of the mixture into complex 
particles of the same kind. A picture of the detail structure of complexes 
as an example is given by Bragg in a model of beryl. This is a first step in 
the solution of the problem mentioned in the introduction as to why a 
homogeneous substance behaves in the same peculiar way as a mixture such 
as an industrial glass during transition from liquid to glass (compare 
Berger (VI), p. 594). 

Colloid chemistry assumes that while warming a colloidal system such as 
a gelatinous gel, the complex colloidal particles dissociate, but that if 
severe changes are avoided, the process will remain reversible and this 
splitting up can only go down to the formation of micellae, as they are 
called by Naegeli (Thiessen, p. 435). These micellae are believed to be 
crystallites having a lattice structure. I consider it more appropriate to 
reject the term “‘crystallite’’ in describing an individual micella; because 
of its remarkable stability it had better be described as a three-dimensional 
macro-molecule or primary particle. In this way, at least, we obtain an 
understanding of more recent X-ray investigations (Randall (I, II); see 
also Gottfried and Drucker (II)) of glasses and other liquids which show 
that more than 90% of them are built up out of tiny crystallites; still 
they do not represent crystalline products but rather show properties 
such as those previously discussed. 

With probable justification, Prins (I, II) calls it naive to consider a 
liquid as an unsuccessful imitation of crystalline lattice formation. Prins 
(I) shows very instructively that a pile of seed grains which certainly 
would not be considered to be modeled after a crystalline substance, 
follows a law of distribution for the distance between the grains, which in 
the language of X-ray photography would mean a regularity of arrange- 
ment. According to Thiessen a micella in a sodium oleate (soap) solution 
is composed of more than 100 molecules in a regular space arrangement and 
yet it acts at the same time not as a crystal nucleus but forms secondary 
particles by association, this dynamic aggregation leading to the formation 
of a glassy gel. Crystallization, occurring sometimes in the same solution, 
depends on the arrangement of the micellae and one is led to believe that a 


1% Compare X-ray proof by Meyer, that in a mixture of liquids only one kind of 
aggregates (called cybotactic groups) is present. 
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crystal nucleus is formed only by a definite arrangement of several ‘‘micels’’ 
(compare Jander (II) and Krause). 

This problem, stimulated by X-ray investigations, leads to the question 
of what a micella, or, according to our point of view, a large macro- 
molecule or primary particle is, and under what conditions it exists. 
Ostwald (I, II) suggests a solution in which the elementary cells of a 
crystallized material, as found in X-ray pictures, are combined until the 
particle produced has the same chemical composition as found by analysis. 
This is not generally true of an elementary cell. In this way Ostwald 
computes particle sizes of colloidal dimensions such that all valences are 
satisfied. It will only be pointed out here that, according to recent theory, 
crystals are not composed of individual molecules but rather of molecular 
groups, lattice blocks, or larger submicrons (see the hypothesis of mosaic 
structure of crystals by Zwicky, and that of the stability of the submicron 
during the formation and solution of crystals by Traube). We recognize 
therefore that the general theory of aggregation dynamics can be the 
foundation not only of the theory of liquids and of glasses but also of the 
crystalline state, and that it may also be of importance in regard to the 
mechanical properties: plasticity, deformation by cold working, recrystal- 
lization, and other questions. 


VI. Kinetics of Aggregation 


A further insight into the phenomena of aggregation should be possible 
from the point of view of aggregation kinetics, #.e., a discussion of the speed 
of equilibrium attainment in going from one temperature to another. In 


TABLE ITI 
EQUILIBRIUM DISPLACEMENTS FROM REFRACTIVE INDEX MEASUREMENTS 
(Glass BaLK 3; pre-treatment 30 min. at 520°C; annealing temp. 440°C) 


Total anneal- 


ing time (n—a) 


(minutes) x 105 Log (n—a) X 108 Log s 
0 1.51712 =a 
5 1.51712 0 (0) 0.700 
15 1.51743 31 1.490 1.176 
35 761 49 1.690 1.544 
75 784 72 1.857 1.875 
155 811 99 1.996 2.191 
315 834 122 2.086 2.498 
600 843 131 2.117 2.778 
1200 869 ) 157 2.196 3.079 
3600 974 1-51870 158 2.210 (7:19 556 
6000 865 | 153 | 2.183 3.778 


this case I must again restrict myself to a short sketch and leave more 
thorough treatment to further investigations and a later paper. 
It has been found that the formation of primary particles, that is, aggre- 
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gation (polymerization) of individual molecules by chemical bonds into 
fibers, plates, or three-dimensional structures, is a first order monomolecu- 
lar reaction (see Tammann, VIII). This means that the rate of increase 
in concentration, c, of primary particles (dc/ds) is proportional to the 
concentration at any time, z, of only one kind of molecules (in this case the 
monomerides, the components of the polymers). Other properties, such as 
the volume (do/ds), change in direct proportion to the concentration of 
primary particles. If the starting number of monomerides, or the initial 


dc 
volume, is equal to a, it follows from the equation, Aa k(a — c), that log 


(a — v) = kz + C, i.e., the logarithm of the property change is a linear 
function of the time. Tammann (VIII) 
and others verified this relation through 
polymerization experiments. The fact 
that primary particle reactions are not 
reactions of a higher order can be ex- 
plained by assuming that some process 
other than the mere aggregation of many 
, particles is the reaction-velocity determin- 
ae ae ing factor. According to Staudinger (II), 

this important process can consist, in the 
case of styrol, in a loosening of the double bond, #.e., in an activation. 
After loosening the double bond a combination of the various molecules 
takes place rapidly. 

According to present knowledge, the shift of equilibrium in the glassy or 
viscous state, dealing chiefly with secondary particles, follows a still 
different law. In this case the logarithm of a property value is not a linear 
function of the time as shown in Fig. 15, representing arbitrarily selected 
values of equilibrium adjustments of the refractive index. 

The experiment was carried out as follows (see Berger (IV)): 

A polished sample taken from a melt of optical glass (BaLK 3) was 
heated in an electric furnace at 520° for 30 minutes and then quenched. 
According to previous experience only 5 to 10 minutes are necessary for the 
establishment of equilibrium at this temperature so that the measured 
refractive index, @ = 1.51712, after quenching, surely represents the 
equilibrium value for 520° at room temperature. This treated glass was 
now annealed at 440° for various times as shown in Table III. After 
each quenching the refractive index values shown in Table III were 
obtained. 

As is seen, annealing for five minutes did not change the refractive index; 
perhaps this is because of a certain induction period or because the 
annealing temperature was not reached quickly enough. After heating ten 
minutes longer (total annealing time is now fifteen minutes), the refractive 
index is markedly increased and this process continues until.at about 1200 


Refractive index (rv) 
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minutes, a constant end value of 1.51870 was reached. Curve I of Fig. 15 
shows the changes thus found in m; curve II shows the change of log (m — a) 
with time, zs, where a represents the initial refractive index. It is here seen 
that the logarithm of the property change is not proportional to time so 
that this shift of equilibrium can not be considered as a monomolecular, 
first order reaction. 

On the other hand, in curve III, refractive index n plotted against log 
time gives a straight line, 7.e.," — a = k (log z — log #), in which the 7 
represents the induction period. Differentiating this equation, we get 
ps = ~, and recognize that the rate of establishment of equilibrium in the 
brittle state is an inversed monomolecular reaction. Even though, accord- 
ing to several further examples shown in 


Fig. 16 (see also Berger (IV), p. 347), Kao 
this inverse law of reaction velocity is 


accurately followed in a chemical change 
or at least one involving heat effects (see 
Fig. 7), a theoretical interpretation of such 
a reaction does not seem to be possible 
according to physical-chemical principles. 
But there is another interesting field which 
can only be described by a similar reaction 
velocity. I am referring to laws of elastic 
after-working (Nachwirkung). 

A glass fiber is well known to undergo Fic. 16.—Shift of refractive in- 
an elastic deformation under load (the o toward the equilibrium value 

: 4 N plotted against log time. 

same applies to certain metallic and other 
fibers) '* and this is followed by a reversible further elongation called elastic 
after-working or after-effect which slowly decreases with time (s). (The 
possibility of flow or irreversible plastic deformation under load is not 
considered here.) This additional increase in length follows the same law, 
viz., the elongation is proportional to log z. This result is not surprising 
because of the similarity between the dependence of elastic after-working 
on the mechanical history in the one case and the dependence of thermal 
after-working or establishment of equilibrium on thermal history in the 
other case. If, as previously worked out, temperature change in a glass 
implies a reduction or an increase in the size of the secondary particles, it 
appears obvious that in the elastic case of plastic after-working similar 
processes may result from tension or pressure forces. 


Refractive. iadex- ng 


‘6 Previous literature on elastic after-working has been gathered together by Auer 
bach. Philipps and also Joffe have carried out careful investigations on filaments of 
glass, metal, and rubber. For more recent references see Becker, Schlechtweg, and 
Sayre. 
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By chance I notice a further parallel which may throw light on this 
problem. A paper by Tamaru on the thermal dissociation of calcium 
carbonate describes an apparatus in which, in an enclosed volume, the CO, 
pressure, P, and the mass, G, of the CaCO;-CaO mixture may be simul- 
taneously and continuously determined under constant temperature condi- 
tions. The gas pressure was suddenly reduced in one experiment and the 
resulting dissociation was then measured as a function of time by weighing 

and reading the manometer. The re- 
sults are graphically shown in Fig. 17 
(curves I and II). Curve I shows the 
mass of the lime mixture, and curve 
II, the CO, pressure plotted against 
time. It is noteworthy, even more 
definitely than in Fig. 15, curve I, 
that at a certain time equilibrium is 
suddenly attained. The log of the 
pressure increase or of the decrease in 

Fic. 17.—Dissociation of CaCO, with mass plotted against time does not 
thei; weight and volume changes give a straight line, in correspondence 

with Fig. 15, t.e., the law is not that 
of a monomolecular reaction. On the other hand, curves III and IV of 
Fig. 17 show P and G as a function of log zs, accurately checking the 
previously discussed law."’ 

Further references'* in the literature indicate that the mechanism of 
reactions in a heterogeneous system can be described by a law involving 
“log zs.’ It is in fact not surprising that the kinetics of homogeneous and 
heterogeneous systems are different. There is a fundamental difference 
between them in that in the first case equilibrium depends on the con- 
centration of the reacting substances, and in the latter case equilibrium is 
independent of what actual quantity of each phase is present. A dimen- 


When dissociation of calcium carbonate takes place with atmospheric pressure 
and not in an enclosed volume by passing an air stream over the carbonate, Maskill 
finds for the increase in rate of dissociation, a, with time, z, that the formula, log a = 
k log z + C, is followed very well. The simpler law, a = & logs + C, can be deduced 
from experiments by Grube (p. 85) and by Stumper. 

% According to Slonim, p. 445, the velocity of thermal decomposition of CaCO, 
(da/dz) is inversely proportional to the time. According to Sameshima, the rate of 
absorption of gaseous ammonia by mineral silicates such as chalcedony, opal, and natural 
silica gel, capable of absorbing considerable amounts, can be represented by the equation 
x = k-log s + C, where x is the absorbed mass at the time z, and & and C are constants 
Reichinstein shows that certain absorption processes must be represented by a “‘log 2” 
law. Von Steinwehr (p. 532) indicates similar changes in the electromotive force of a 
Weston cell. Unfortunately, I have not yet been able to find more complete numerical 
data. It is, however, desirable that this particular velocity law and its significance be 
carefully investigated because textbooks on physical chemistry at present contain 
nothing on the subject. See for instance Nernst, page 668. Hess exhibits the diffi- 
culties which arise in describing the kinetics in heterogeneous systems by the usual 
formulas. 
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sional analysis even shows that the velocity of property changes should be 
inversely proportional to time, which means that when the concentration of 
a constituent (or a property value) has no influence, the “‘log z’’ law is to be 
observed. 

It is certainly necessary to await further experimental proof before 
definitely concluding that, because of the validity of the ‘log =z’ law, 
brittle and viscous glass should be represented as a heterogeneous (two- 
phase) system, whose properties are determined by a “dissociating pres- 
sure’ which changes with the temperature.” Similar conditions exist in a 
system of undissolved solid particles in equilibrium with a saturated solu- 
tion, this picture of heterogeneous systems leading to the colloidal concep- 
tion that glasses and viscous liquids consist of a disperse phase (secondary 
particles) embedded in a concentrated solution of primary particles as the 
dispersing medium.” Our considerations thus lead us back to those of the 
previous chapter and it would no doubt be stimulating to examine other 
phenomena from this point of view (elastic after-working, the building up 
of block structure in crystalline materials, penetration of silver into glass, 
increase in alkali on the surface of silicate glasses by heat treatment, etc.). 
I wish to show briefly in conclusion how these theoretical considerations 
can be applied to practical problems in industry by slightly shifting the 
point of view. 

The question of how long it is necessary to anneal glass to eliminate 
strain or double refraction caused by rapid cooling belongs in the field of 
aggregation kinetics. This question is usually approached from a point of 
view that mechanical pressure and tension forces bring about double 


'® Compare relations between fluidity (or viscosity) and the vapor pressure of liquids 
( Drucker (1)). 

*” In preparing the printing of this paper, I realized that a theoretical meaning can be 
given to the log s law by v. Smoluchowski’s theory of coagulation kinetics in colloidal 
solutions. Von Smoluchowski determined by calculation the number of single primary 
particles »,, of double particles »,, triple particles »;, etc., which are present at a given 
time, z, in the coagulating solutien, the concentration in primary particles at the be- 
ginning of coagulation being »». It follows that (¢ being a constant time) 

Po Vo 


and Sy =m +m+%+... = - 


(1 + 

If the change of property value, dP, by the aggregation process which appears to be sim- 


ilar to coagulation in a colloidal solution, is proportional to the ratio = , 1.¢., with glasses 


the concentration in primary particles, we get 
ds 
or by integration P—P = fitog(1 + = k[log(s + 4) —log i], this being practically 


the same formula arrived at by the above-mentioned experiments. 
Tammann (IX) stated that for the formation of oxidized films on a polished metal 
plate by action of air the same formula agrees with experiments. 
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refraction and that they cause internal flow phenomena in addition to 
elastic changes and elastic after-working already spoken of. Equating the 
strain due to thermal and mechanical causes leads to the assumption that 
while cooling, tensions are released by a flowing of the glass (Adams). 
The viscosity of a glass at a particular temperature thus appears as a 
measure of this annealing speed. A recent paper by Sharp serves to 
emphasize this relation between thermal and mechanical stresses. 

According to Maxwell, internal flow in a viscous body is such that the 
rate of release of strain is proportional to the stress. Investigations of 
Adams do not agree with this relation similar to that for a monomolecular 
reaction. It is therefore assumed that the rate of annealing is proportional 
to the square of the strain though this assumption has no physical basis 
and is only of restricted validity (Berger (IV, V)). This is not surprising, 
however, when we consider the evidence of Fig. 6, according to which the 
viscosity will not remain constant*’ during the annealing of a quenched 
glass. The reason for the square law of Adams is obviously that the 
viscosity change is assumed to be proportional to the strain. Our previous 
developments have attributed viscosity changes as well as volume and 
refractive index changes at a given temperature to inner displacements of 
state varying only with time*’; so we are getting closer to being able to 
explain annealing processes without considering internal flow phenomena. 
It has actually been shown (Berger (IV, V)), that changes in double re- 
fraction with time of cooling can largely be explained by the assumption 
that during chilling the glass attains various states of aggregation according 
to the temperature differences between the outer and inner layers. The 
differences in volume established in this way call for double refraction and 
disappear according to a mathematical law depending on “‘log z’’; this has 
largely been verified by the results of these experiments (Berger (IV, V)). 

Even though in general actual flow phenomena need not necessarily take 
place during annealing, flow may possibly occur in certain cases. Experi- 
ments by Russ (p. 535) show that when cool glass at 750°C is quickly 
covered by hot glass at 1200°C (thermal streaks), the strain caused by this 
welding is harder to get rid of than in the case of a single chilled piece of 

*t A communication from Dr. Thomas gives much unpublished data on experiments 
verifying this. Sharp, Lillie, and others also give indications that viscosity depends 
on thermal history (see Berger (IV), p. 364). 

22 The validity of the “log z’’ law is easily shown by a curve (Rebbeck, p. 331) on 
electrical resistance (log W). 

McMillen recently stated that viscosity (7) changes of thixotropic materials (paints) 
obey a similar law: log 7 = k log (s + a)—C (thixotropy is a reversible sol-gel transfor- 
mation caused by mechanical! disturbance). 

The deduction of the “log z’’ law from v. Smoluchowski's theory given in footnote 
20 leads to the same formula, regarding log 7 to be proportional to concentration (Arrhe- 
nius: for literature see Freundlich, p. 540); this leading to the equation uss - 


f. — 
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glass which has the same initial strain or double refraction (see also Berger 
(IV), p. 356 and Glastech. Ber., 10, 16 (1932)). If, according to Sharp, 
mechanically and thermally induced strain can be released in the same way, 
it should be noted that bending stress causes phenomena in the following 
order of time: elasticity, elastic after-working, and then flow, and these 
phenomena may be assumed to be in the opposite order when stress is re- 
leased. Since elastic and thermal after-working, as shown, follow the same 
“log 2’’ law, the observations of Sharp are not surprising. Sharp's arrange- 
ment, however, offers the possibility of studying the relations between 
thermal and elastic after-working, and in this way we may penetrate more 
deeply into the problem. 

No doubt many points of the previous discussion may be regarded as 
uncertain knowledge, but I have not been afraid to discuss them here 
for the purpose of obtaining a well-rounded picture of the theory of glass 
formation and the glassy state despite the gaps which are evident. Many 
problems have been scarcely touched, but they show that these theoretical 
developments may be of importance not only to glass research, but also of 
significance in regard to liquids and to the crystalline and colloidal 
states. It is not surprising to find the glassy state and its analysis in the 
center of the picture. The gaseous and the crystalline states of matter are 
the only states about which much is known. The structure of liquids is a 
separate problem which has only recently been touched. If investigation 
is limited to crystallizing substances, the temperature region in which 
measurements are available is further limited. The glass-forming sub- 
stances in which the disturbances and limitations of crystal formation are 
not present are far more suitable. 

If the fields of physics and chemistry and particularly of colloid chemistry 
can be made conscious of the general importance of glass research and of 
glass not being a haphazard product inaccessible to science, and if experi- 
mental and theoretical men of all countries interest themselves in the 
problem of adding knowledge of the glassy state to the scientific knowledge 
of the world, then it should soon be possible that the many thousand year 
old glass technology will develop into a science on the basis of which much 
progress will be made. 
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nealing point, (8) 418. 
viscosity of, temperature coefficient and rela 
tion to other properties, (7) 365. 
Glassy state and glass formation, (12) 647. 
Glazes, blue, Egyptian, experiment in, (5) 271 
colemanite overglaze for polychrome, (7) 385 
ors in, measurement of, AUN 40. 
copper blue at cone 9, (5) 269 
copper red, in oxidizing atmospheres, (5) 265 
crazing resistance to thermal shock, (2) 112. 
lead, raw, color formation in, (1) 37 
raw-milled, effect of boric acid in, (11) 638. 
salt, (1) 82. 
and slips, method for wet blending of, (11) 644 
orm ee. of, ring method for determination of, 
( 
terra cotta, discoloration of, (7) 386 
under-, colored crayons for, (11) 630 
Graf, O., cited on strength of glass, (1) 60 
Grain size in clays, effect of, (3) 199. 
een scumming. See Scumming. 
Grinding. effect of, on grain size, (11) 584 


Grog, dias; in, maximum ‘produc 
tion (2) 9 

Ground-coat See Enamels, ground- 
coat. 


Heat, specific, determination of, apparatus for, (1) 
73 


specific, of magnesium and aluminum oxides at 
high temperatures, (1) 72 


Impact machine. See Apparatus 

Insulators, refractory oxide, bonds as, (4) 237. 
refractory oxide, extrusion of, (4) 2 
refractory oxide, fired (says ot (4) 240. 
refractory oxide, fluxes for, (4) 2 

Iron, cast. See Metals. 

Kaolin-alumina mixtures, properties of, effect» 

preparation and calcination on, (11) 583. 


Diaspore brick. See Refractories OO 
Diaspore clays. See Clays, diaspore 
Electric annealing of glass, 
Electrical conductivity. See Conductivity brittleness of, concept of, (3) 176 
Electrical resistivity, bibliography, (11) 608 
method for, (11) 601 i 
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Recta brick. See Refractories. 
effect of, on diaspore grog, (2) 


-Ly domes for, (9) 508 
laboratory, (2) 1 
laboratory, and tests on, 149. 
tunnel, cars for, lubrication, (8) 45 
tunnel, powdered coal for firing of, 1) 81. 
Oy —"* , cited on sodium oxide-silica system, 
(6 8 


Landrum, R. D., cited on enamel test methods for 
thermal! shock resistance, (2) 112. 

Lead glazes. See Glazes, lead. 
Light-absorption measurement of glass, (2) 122. 
eee absorption measurements in 

glasses 
Littleton, J. T. cited on strengths hae ae (1) 60. 
Littleton, J. ?. and Preston, F. cited on 

strengths of glass, (1) 60. 
Load tests, apparatus for, (11) 612. 
Lubrication of cars for tunnel kilns, (8) 451. 
Luminosity and radiation, relation of, (9) 503. 


esia, fused, properties of, (4) 244. 
Se refractories. See Refractories. 
Magnesium oxides, aA. heat of, at high tem- 


orced brick, test demonstrations 


m on, (5) 305. 
structure of, (5) 
tentativ. for, (5) 313. 
test methods ~" (5) 300 
ye a Robertson, H. S., cited on 
chrome ore (4) 217. 
Mellor, J. W., cited on effect of cement on buck- 
ling of floor tile, (4) 252. 
cited on thermal! expansion method, 
) 
etals, cast iron, enamel! adherence to, (9) 476. 
Methods. See also Analyses; Formulas; Tests. 
alumina estimation in clays, — (3) 188. 
casting slips, , (2) 1 


control, by mi (3) 0. 
for feldspar fusion, (3) 144. 


microscopic, for coal-ash slag study of action on 
fre brie! brick, (10) 520. 
microscopic, for enamel coating tests, yy 389 
ring, for glaze stress determination, (1) 34 
Microscopes for clays, control tests on, (3) 179. 
Microscopic m See Methods. 
Mobile equilibrium, equation for, (7) 367. 
Mobilometer, Gardner, for enamel! slip consis- 
tency studies and control, (8) 433 
Modulus of ru e, chart of, for cylindrical test 
pieces, (10) 550. 
Moisture expansion. See Expansion, moisture. 
Molds, evacuation of, for dry- gocnae. @) 109. 
Mullite, R6ntgen-ray pattern on, (11) 588. 
Mullite brick. See Refractories. 


Norton, F. H., cited on thermal! expansion of re- 
fractories, (4) 214. 


Oil. See Fuels. 
Opacifiers, function and action of, (4) 226. 


Paving brick. See Brick, paving. 
ee enamels, acid-resistant, cast-iron, effect of, 
Pence, F. K., cited on crazing test for wall tile, (4) 


phic studies of alumina-silica calcines, 
(11) 592. 
of clays under Illinois coal, (10) 564 
of =e slips, method for determina- 
tion of, (2) 1 
of ceramic - by control of, (11) 622. 
Plastometer, (11) 624 
Polychrome, colemanite overglaze for, (7) 385. 
Porcelain, dielectric strength of, firing tempera- 
ture influence on, 126. 
enamels. 


See Enamels, porcelain. 


Soda-lim 
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a changes during glass formation, A (12) 
glass, dependence on thermal history, (12) 652. 


See Systems 
on, (2) 9: 95. 
gravity of, effect of firing 
at post 1500°C, (2) 87 


ae energy and luminosity, relation of, (9) 


a Rontgen, data on chrome ores and chrome 
refractories, (4) 218, (4) 223. 
R6éntgen, for enamel-metal contact zone study, 


483. 
of alumina-silica mixtures. 
efractories, checker brick, heating and cooling 
rates, (10) 545. 
chrome, thermal expansion of, OR 214. 
chrome brick, slag tests on, (6) 330 
chromite, electrical resistivity of, (11) 604. 
diaspore, composition and tests for, (2) 101. 
diaspore brick, slag on, (6) 330 
diaspore clays diaspore. 
electrical 508 11) 598. 
for study of ac- 


and 
on physical properties, (10) 517. 
insulators, oxide, extrusion of, 234. 
kaolin brick, slag tests on, ~ ee 
magnesia, slag tests on, (6) 323 
magnesite, electrical a ‘ot, (11) 604. 
mineral characteristics of 10) 530 
mullite, electrical —— of, (i) 603. 
mullite brick, slag on on, ag 327. 
oxides, properties of, (4) 248. 
quartzites. See Quartzites. 
ar} ame Sharon conglomerate, properties of 
silica brick, crushing 
peratures, (11) 611. 
silica brick, sodium slag tests on, (6) 323. 
silicon-carbide, electrical resistivity of, (11) 603 
slag, tests on. classified review of, (10) 530. 
in sulphate-recovery furnaces, (6) 321. 
Reinforced brick. See Masonry 
Resistance, electrical, of refractories, (11) 598. 
Réntgen rays. See Rays, Réntgen. 
Rupture, modulus. See Modulus of rupture. 


strength at various tem- 


Salt glazes. See Glazes, salt. 
rr of ceramic materials, methods for, (8) 


Scumming, green, of terra cotta, (7) 382 
prevention of, barium sulphide as substitute for 


Shrinkage of clays, diaspore, (2) 96. 
of clays, relation —. particle size and water en- 
velope to, (3) 203 
in diaspore grog, maximum production of, (2) 


and drying loss, apparatus for codrdinating 
curves of, (1) 84. 
of a casting, method for determination, (2) 


pcos, in diaspore, effect of, (2) 97 
Silica . See Brick, silica; Refractories. 
Silicon carbide, for copper glaze reduction, (5) 


266. 
Silicon-carbide refractories. See Refractories. 
Slag tests. See Tests, slag. 
Slags, coal-ash, microscopic methods for study of 
action on fire brick, (10) 520. 
ae tests on, classified review of, (10) 


Slips, casting of, notes on, (2) 130. 
casting of, sodium aluminate as electrolyte for 
control of, (8) 407. 
ceramic, plasticity of, control of, (11) 622. 
enamel, consist: control, Gardner mo- 


bilometer for, (8) 433 
e-silica glass. See Glass. 


| 
R 
Masonry, reinf| 
on, (5) 273 
Sheet-iron enamels. See Enamels. 
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Sodium aluminate, electrolyte for casting-slip 
control, (8) 407 

Sodium-calcium-boric oxide—silica system. See 
Systems, quaternary 

Sodium sulphate, recovery methods for, (6) 321 

Spalling of silica brick, resistance of, (1) 6 
of quartzites, when fired at 500°C, 
‘ 


( 
Specific heat. See Heat, specific 
Specifications, tentative, for reinforced 
masonry, (5) 313 
Spectrophotometer, for color analy + (3) 208 
Spinel, chrome, properties of, (4) 2 
magnesia service slag tests on, io 326. 
Stains, green chromium, for terra cotta, (7) 378 
Strength, cross- bending, of enamels, sheet-steel, 
relation of expansion coefficient, (1) 8. 
crushing, of silica brick, (11) 616. 
dielectric, of porcelain, effect of firing tempera- 
ture on, (2) 126. 
tensile, of glass, ps. direct pull, (1) 59 
transverse, of glass, (1) 59 
Structural materials, clay products, 
for firing of, (4) 261 
tile, firing of, (1) 78 
Systems, quaternary, Na:O-CaO-B:;O;-SiO:, (9) 
471. 


brick 


natural gas 


Tensile strength. See Strength 
Tentative specifications. See Specifications 
Terra cotta, chromium green stains for, (7) 378 
defects in glaze discoloration, (7) 386 
defects in, green scumming of, (7) 382 
Tests. See also Analyses; Formulas; Methods 
brick, physical properties of, (10) 57 
for av bodies and materials, method for, (2) 
1 


for clays, control of, (3) 181. 
clays, drying of, under pressure, (10) 553. 
on enamels, vitreous, impact machine for, (6) 


enamels, vitreous, viscosity of, method for, (6) 
357 
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glass, tensile strength of, vs. direct pull, (1) 59 
mobilometer, Gardner, for enamel slip tests 
for consistency and control, (8) 433 
slag, refractory, classified review of, (10) 536 
slag, sodium compound, (6) 322 
Thermal expansion. See Expansion. thermal! 
Thermal history, dependence of properties on 
(12) 652 
Thermal shock, crazing resistance tests for, ap 
paratus for, (2) 112 
Tile, structural, firing of, (1) 78 
vitrified, for floors, cone 9, (1) 
wall, buckling of, (4) 252 
wall, expansion coefficient of, (4) 255 
Transverse strength. See Strength, transverse 
Tunnel kilns. See Kilns. tunnel 
Twymann formula. See Formulas 
Underglazes. See Glazes, under 
Vapor pressure, rs. fluidity, analogy of, (7) 366 
Viscometer, for tests on glass, (8) 420 
Viscosity of enamels, method for study of, (6) 357 
of glass. See Glass, viscosity of 
Twymann formula for, (7) 370 
Vitreous enamels. See Enamels, vitreous 
Vitrified tile. See Tile, vitrified 


Wall tile. See Tile, wall 

Warpage, kiln, of casting slips, measurement of 
(2) 133 

White ware, vitreous, color formation in, (3) 206 


Whiteware bodies, auxiliary fluxes in, (1) 17 
Winklemann, A., and Schott, O., cited on data on 


direct- ull transverse tests, (1) 60 

Wood, N -» cited on buckling of floor tile, (4) 
252 

X-rays. See Rays, Réntgen 


ZnO in enamels, acid-resistant, cast-iron, effect of 
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Abrasives 


Centerless grinding troubles corrected. A. D. Mears. Abrasive Ind., 13 [10], 
9-10 (1982).—With through-feed grinding, taper on the front end is caused by the guide 
plate on the regulating-wheel side of the through-feed work rest block being set back 
from the face of the regulating wheel on the entering side. This allows the entering 
end of the work to be moved into the face of the grinding wheel as it enters the grinding 
cut, thus grinding the front end tapered. It is corrected by setting the guide plate to 
line up exactly with the face of the regulating wheel. Taper on the rear end of the 
work is remedied similarly. Chatter is caused by (1) maladjustment of grinding wheel 
or regulating-wheel spindle, (2) too steep an angle on the work-support blade, (3) thin 
work-support blades, (4) grinding too high above center, and (5) too hard or too fine 
grained a grinding wheel. Removal marks on work can be remedied by dressing the 
face of the grinding wheel to a slight taper from the exit edge, i.e., the open end of the 
taper toward the rear or leaving side of the wheel. As a piece of work is being ground, 
the grinding cut will stop at a point when the work is about '/; in. from the rear edge 
of the grinding wheel. A slight polishing action will thus be given to the work. 

E.P.R. 

Grinding the liners of I. C. road engines. R. Wake. Mech. World, 92 (2382), 
201-203 (1932).—W. deals with the renewal and grinding of engine liners. The methods 
and data given are representative of the latest practice in the maintenance of large fleets 
of commercial vehicles. E.P.R. 

grin machines. CuHuRCcHILL Macuinge Toot Co., Lrp. Mech. 
World, 92 [2382], 197 (1932).—Simplified machines for light work are described. Grind- 
ing can be done by the plunge-cut method, but a limited table movement is provided. 
Important features are the single lever control and a sizing device which does not dis- 


engage the feed abruptly but diminishes it at a uniform rate. E.P.R. 
Improved 12-inch grinding machine with hydraulic traverse. CHURCHILL MACHINE 
Toor Co., Lrp. Mech. World, 92 [2380], 156 (1932). E.P.R. 


Reducing polishing expense. Epwarp S. Heck. Abrasive Ind., 13 [10], 15-17 
(1932).—When the ordinary precautions are observed in glue preparation and applica- 
tion the full benefits of the best drying practice can be obtained. Soak the glue in 
cold, clean water. Prepare no more glue at one time than can be used immediately. 
Keep the temperature of the heated glue below 150°F. The shorter the length of time 
the glue is held under heat the stronger it will be. Keep the brushes and pots clean as a 
small amount of old glue will spoil a new batch. Heat the wheel and abrasive to ap- 
proximately 110°F before setting up. Do not allow the wheel, the glue, or the abrasive 
to be chilled during application. Continued cooking at high temperatures disintegrates 
glue. The room used for setting up the wheels should be protected from cold drafts. 
It is common practice to keep the pans of abrasive over a section of steam pipes so that 
it is warm when the wheel is rolled in the pan. The wheel should be warm when the 
glue is applied. E.P.R. 


1 The abbreviation (C.A.) at the end of an abstract indicates that it was obtained from Chemi- 
cal Abstracts by codperative agreement. 

The bold-face number following the journal name is the volume, the issue number is in brackets 
followed by the page numbers, then the year in parentheses. 
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Polishing for artistic effects. ANON. Abrasive Ind., 13 [10], 14(1932). E.P.R. 

Federal specifications for aluminum oxide abrasive cloth. ANon. Abrasive Ind., 
13 [10], 13-14 (1932).—The Federal Specifications Board, Washington, is adopting 
and promulgating purchase specifications for commercial commodities purchased by 
the various departments and establishments of the U. S. government. The specifica 


tions on aluminum oxide abrasive cloth are given. E.P.R 
Lapped valves to insure perfect seating. Pirrce ARROW Motor Car Co. Abrasive 
Ind., 13 [10], 11-12 (1932). E.P.R. 
PATENTS 


Valve-seat grinder. H. M. (Leavitt Machine Co.). U. S. 1,877,782, Sept 
20, 1932 

Honing machine. A.M. Jonnson (Barnes Drill Co.). U.S. 1,877,881, Sept. 20, 
1932. 

Sharpener for slicing machines. C.F. M.vAN BerKket (U.S. Slicing Machine Co.) 
U. S. 1,878,066, Sept. 20, 1932. 

Ring-grinding machine. Fritz Deutscnu (Lehmann Machine Co.). U.S. 1,878,116, 
Sept. 20, 1932. 

Tool-grinding machine. J.M.Dorsricn. U.S. 1,878,385, Sept. 20, 1932 

Lapping machine. A. E. Ropinson (American Tool Works Co.). U.S. 1,878,603, 
Sept. 20, 1932. Harry BLount (Western Electric Co., Inc.). U.S. 1,880,729, Oct. 4, 
1932. 

Grinding-wheel dresser. H. H. Dovetit, R. S. McCONNELL, AND HENRY HENz 
(Desmond-Stephan Mfg. Co.). U.S. 1,878,763, Sept. 20, 1932. 

Abrading apparatus. SrBASTIANO MAGNANO (Magnano Corp.). U. S. 1,878,791, 
Sept. 20, 1932. 

Method of lapping gear sets. J. M. CuristTMANn (Packard Motor Car Co U.S 
1,879,089, Sept. 27, 1932. 

Grinding. R.H.CRAmeER (General Motors Corp.). U.S. 1,879,110, Sept. 27, 1932 

Cylindrical grinding attachment for surface grinders. W. LL. Do_pH anp N. H 
Lewis. U.S. 1,879,134, Sept. 27, 1932 

Buffing machine. A.S. JOHNSON AND H. W. NeEuNHERZ (Gem Crib & Cradle Co.) 
U. S. 1,879,286, Sept. 27, 1932. 

Indexing means for grinding milling cutters. G. E. Mirrietp. U. S. 1,879,399, 
Sept. 27, 1932. 

Grinding machine. L. L. Roperts (Packard Motor Car Co.). U.S. 1,879,506, 
Sept. 27, 1932. CLEMENT Bootn and F. S. Haas (Heald Machine Co.). U.S. 1,880,- 
736, Oct. 4, 1932. 

Dressing mechanism. W. BuLLOcK AND H. J. (Gleason Works). U.S. 
1,880,234, Oct. 4, 1932 

Method of grinding bearing races. K.L. HERRMANN (Bantam Ball Bearing Co.) 
U.S. 1,880,347, Oct. 4, 1932. 

Valve-grinding means. H. I. Dyer (Wilcox-Rich Corp.). U.S. 1,880,377, Oct. 4, 
1932. 

Work table for grinding machines. JouHNn Batu. U.S. 1,880,673, Oct. 4, 1932 
Multiple grinder. C.T.Ravurie. U.S. 1,881,244, Oct. 4, 1932 

Abrasive coated materials. W.J. TENNANT (Behr-Manning Corp.). Brit. 379,379, 
Sept. 7, 1932. 

Rail-grinding machines. C.P.Hop.iey. Brit. 379,393, Sept. 7, 1932 

Grinding gear wheels. Derutsciize Nites WERKE AkT.-Ges. Brit. 379,691, Sept 
14, 1932. 

Method and apparatus for lapping gears. L. MELLERSH-JACKSON (National Broach 
and Machine Co.). Brit. 379,837, Sept. 14, 1932 

Segmental grinding wheels. NortonCo. Brit. 380,086, Sept. 21, 1932. 

Apparatus for grinding, surfacing, and polishing the surfaces of lenses, etc. A. Pass 
Brit. 380,231, Sept. 21, 1932 


Art and Archaeology 


Further work in the experimentation and application of underglaze color crayons. 
KENNETH E. SMITH AND WILLIAM STEVENS. Jour. Amer. Ceram. Soc., 15 [11], 630-31 
(1932). 

Color facts for the manufacturer. Wi1t1aM J. MIsKELLA. Better Enameling, 3 [4], 
8 (1932).—M. discusses color and defines -hue, brightness, and strength which are the 
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three terms necessary to describe any color completely. He illustrates, by means of 
figures, the relative positions of the primary, secondary, tertiary, quaternary, deep gray, 
and black colors, and also of tints and shades. Color combinations and the effects of 
various colors are discussed. W.W.M. 
Market for art pottery broadened by model service. Artcrarr Stupios. Ceram. 
Ind., 19 [4], 194 (1932).—A service for supplying high-quality models for profile and 
relief decoration on lamp bases and other artware has been established under the name 
of the Artcraft Studios, Oak Park, III. W.W.M. 
The expedition to Ctesiphon, 1931-32. JosepH M. Uprron. Bull. Met. Mus 
Art, 28 [8], 188-97 (1932).—Among the pottery finds at Ummez Za’tir is a jar 12'/,; 
in. high with a Sasanian blue-green glaze. The form of an interesting unglazed ewer is 
characteristic of Sasanian metal work. Plain glass bottles, glass fragment with pressed 
decoration, and small terra cotta figures were also found. A.A.A. 
A recent acquisition of Persian ceramics. M.S. Dimanp. Bull. Met. Mus. Art, 27 
[6], 159-61 (1932).—Three masterpieces recently acquired from the collection of the late 
V. Everit Macy rank high among products of Persian potters of the 12th and 13th 
Centuries. A graceful jug with pierced decoration from Sultanabad, covered with 
turquoise blue glaze, has an interesting inscription which is dated. The combination of 
modeling, cutting, painting, and glazing shows great technical proficiency. A plate 
and a large bowl are other examples of Persian luster technique. See also Ceram. Abs., 
10 [9], 622 (1931). A.A.A. 
Discoveries at Nineveh. R. C. THompson. Iilus. London News, 181, 98-99 
(1932).—The earliest fragments of painted pottery go back at least to 5000 B.c. 11 


photographs. See also Ceram. Abs., 11 [4], 223; [9], 479 (1932). H.H.S. 
BOOKS 


A Guide to the Islamic Pottery of the Near East. R.L. Hopson. xvi + 104 pp. 
39 plates. British Museum, London, 1932. Price 2s. Reviewed in Times Lit. Supp., 
31, 517 (1932); see also Ceram. Abs., 11 [11], 550 (1932). H.H.S. 

The Pan Painter. J.D. Beaziey. Keller, Berlin, 1932. Price 32Rm. Reviewed 
in Times Lit. Supp., 31, 530 (1932).—The Pan painter was so named from a vase of the 
5th Century B.c. found at Cumae which is now in the Boston Museum. H.H.S 


PATENTS 


Design for bottle. E. W. Fuerst (Owens-Illinois Glass Co.). U.S. 87,777, Sept 
20, 1932, and 87,834, Sept. 27, 1932. W.J. Popp. U.S. 87,853, Sept. 27, 1932. J. J. 
Quinn (Pinaud, Inc.). U.S. 87,854, Sept. 27, 1932. 

Design for cover glass lens for headlights. G. A. M. LaMBLIN-ParENT. U.S 
87,842 and 87,843, Sept. 27, 1932. 

Design for decanter, etc. W.C. McCartney. U.S. 87,846, Sept. 27, 1932. 

Design for refrigerator casing. J. K. Ovsen (Stewart-Warner Corp.). U. S. 
87,882 and 87,883, Oct. 4, 1932. 

Design for cook stove. G. E. Pickup (Wehrle Co.). U.S. 87,884 and 87,885, Oct. 
4, 1932 


Cements 


Analysis of standard cements. H. Burcnartz. Zement, 20 [46], 987 (1931); 
abstracted in Chim. & ind., 27 [4], 845 (1932).—The commission charged to revise the 
analytical methods used for examining cements suggested the following method for 
determining alkalis. The silica is precipitated by means of a single evaporation of the 
hydrochloric solution. The filtrate is treated with ammoniac and ammonium oxalate 
to separate the metallic oxides and lime. This treatment is repeated after filtering and 
concentration so that the final filtrate is deprived of heavy metals. The liquids ob- 
tained from the 2 tests made with | g. of cement are brought together and evaporated 
until the disappearance of the ammonium salts. Some water is added to the residue 
and 10 cc. of a 4% baryta solution are added cold. It is filtered after 30 minutes and 
washed 3 times with a baryta solution; the barium in the filtrate is precipitated with 
ammonium carbonate. Barium carbonate is filtered after ebullition and decantation 
and washed. The filtrate is evaporated in a steam bath and the residue, after being 
heated to 130°, is moistened with a hydrochloric solution; the amount of chlorides is 
weighed after eliminating the hydrochloric surplus. By multiplying the weight by 
0.6317, the quantity of alkalis expressed in K,O is found. In case it is necessary to 
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know the relative proportion of NazO and K;,O the procedure is as follows: The chlo- 
rides are dissolved in water and the solution is evaporated in the presence of perchloric 
acid. The HCl is expelled by treating the residue with water and evaporating to dry- 
ness. This is repeated several times. The final residue is cooled, some alcohol and 
perchloric acid are added, and potassium perchlorate is filtered. It is washed with 
alcohol, dried at 130°, and the perchlorate is weighed. See also Ceram. Abs., 11 [2], 79 
(1932). M.V.K. 

of the fineness of two series of cements ground by two methods. Kar- 
suzo Koyanaci. Rock prod., 35 [17], 26 (1932).—K. states that there are two Proc- 
esses for fine grinding of cement, (1) by short mills with an air separator and (2) by 
long mills without an air separator. He conducted tests and presents the results shown 
in the table. The inadequacy of sieve analyses is pointed out. 


CEMENT GROUND BY SHORT MILLS wITH AIR SEPARATOR 


Fineness of Cement 


Air Analysis 


Diam. of Sieve Residue on —————_-—__Y. 
Sample Size of separator test 10,000/cm.? Residue (%) at air pressure ot 
No, mills (ft.) (ft.) 4900/cm.? (%) 70 mm. 50 mm. 35 mm. 
1 7x24 14 1.2 5.3 25.2 29.3 33.4 
2 7x11] & 14 1.2 9.3 28.8 31.6 37.0 
3 7 3 14 1.6 5.9 28.0 33.2 37.4 
4 7 7 14 1.6 7.8 30.1 35.0 38.2 
5 7x24 | 3 14 1.6 8.1 37.8 2.2 52.2 
6 7 “ 9 3.0 9.3 31.4 34.4 38.4 


CgeMENT GROUND BY LonG MILLS wiTHOUT AIR SEPARATOR 
Fineness of Cement 


Air Analysis 


Sieve Residue on 


Sample test 10,000/cm.? Residue (%) at air pressure of 
N Size of mills (ft.) 4900/cem.2 (%) 70mm. Smm. 35 mm. 
7 7x36 (3-chambered) 1.0 4.0 17.4 19.0 22 .6 
8 7x36 (4 “9 ) 1.5 4.7 19.4 23 .4 27 .2 
9 7x36 (3 - ) 1.8 6.12 19.6 24.4 27 .0 
10 7x36 (4 ” ) 2.5 9.4 24.5 29.8 33.8 


W.W.M. 
Setting and hardening of cement. Q. Sesrrini. Z. angew. Chem., 45 [35], 564 
(1932).—S. studied the processes of setting and hardening by observing microscopic 
slides. He concludes that these processes are colloidal phenomena. On the addition 
of SiO, from the Blanc process to mortars, the strength is improved. Such cements are 
more resistant to corrosion than those without additions. 
Determination of free lime in cement. N. A. TANANAEV AND L. M. KULBERG. 
Z. anal. chem., 88, 179-83 (1932); Analyst, 57, 477 (1932).—The method is based on the 
following reaction in alcoholic solution: HgCkh + CaO + 4KI + H,O = CaCk + 2 
KOH + H.H.S. 
Manufacture of high-quality cement. T. Kiene. Tonind.-Zig., 56 [70], 876-78 
(1932).—Different crushing machines are described. Proposals for improving the 
quality of the cement and reducing the temperature of sintering are discussed. See 
also Ceram. Abs., 11 [5], 292; [9], 480 (1932). W.M.C. 
Volume stability of magnesium oxychloride cement. A. Kriscer. Tonind.- 
Zig., 56 [68], 848-49 (1932).—Experiments show that a small amount of magnesium 
chloride, low firing temperature of the magnesite, small particle size, and a high tem- 
perature during the setting of the magnesium oxychloride cement are the reasons for 
the shrinkage or decrease in the expansion observed. During setting the formation of 
Mg(OH), is completed fast enough to reduce the oxychloride reaction. W.M.C. 
Kaolin as a raw material for the cement industry. W. OHLENDORF. Tomnind.- 
Zig:, 56 [76], 946-47 (1932).—The use of kaolin as a raw material to replace bauxite in 
cement is found to be unfeasible. W.M.C. 
Ferrous oxide content in clinker of a friable cement. K.Kovyanacr. Zement, 20 
[53], 1098-99 (1931); abstracted in Chim. & ind., 27 [4], 1098 (1932).—It is supposed 
that the friability of clinker is due to the presence of a certain proportion of ferrous 
oxide and metallic iron. K. analyzed such clinkers and found that they were composed 
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of 3 fractions, (1) a dark fritted fraction of a bluish color, (2) a hard melted fraction of 
dark brown, and (3) thin dust. The analysis of the last showed hardly any ferrous 
oxide in contrast with the other fractions. K. concludes that the presence of ferrous 
oxide in a clinker does not necessarily determine its friability. M.V.K. 
Hydrated lime aluminates and their réle in the setting of cement. Resistance of 
sulpho-aluminate to water-containing sulphates. A. Travers. Chim. & ind., 27 [4], 
755-64 (1932).—‘‘Ciment fondu’’ dissolves at first in the form of monocalcium aluminate 
producing a supersaturated solution. This unstable solution deposits with 21H,O hy- 
drated crystals of tricalcium aluminate, after which crystals of alumina and hexagonal 
basic aluminates are formed through hydrolysis. It must be assumed that the setting 
finally leads to a mixture of crystals of alumina and hexagonal basic aluminates with a 
large superficial development. T. found that sulpho-aluminate of lime is resistant to 
saturated solutions of lime, calcium sulphate, magnesium sulphate, and ammonium 
sulphate, but not to saturated solutions of potassium and sodium sulphate. M.V.K. 
Experiments on the hydrothermal synthesis of calcium hydro-aluminates. S. Nacal. 
Z. anorg. allgem. Chem., 207 [3], 313-18 (1932).—Compositions of CaO, Al,O;, and 
H,O were placed in a nickel crucible in an autoclave at 152 to 154° for one day. They 
were then kept in a desiccator until constant weight was assumed and subsequently 
analyzed. The following compounds are reported: 3CaO-Al,O;6H,O, 2CaO-Al,0O;-- 
7H,0 or 2CaO-Al,O;-6H,O, and 2CaO-Al,0O;3H,0. The first compound is identical with 
Thorvaldson’s hydrate which was ;repared by the direct hydration of 3CaO-Al,O;. At 
low temperatures and pressures the dicalcium aluminate hydrate with 6 or 7 molecules of 
water is formed. At higher temperatures and pressures the hydrate with 3 molecules 
of water is formed. The compounds were not obtained in the pure state. L.T.B. 
Properties and use of sodium silicate. Manufacture of siliceous cements. E. 
LEMAIRE. Génie civil, 99 [20], 502-505 (1932); Chim. & ind., 27 [4], 846-47 (1932).— 
Cements called “‘anti-acid’”’ are not unattackable by acids but become so when in con- 
tact with them. They are mixed with sodium silicate which is the chief agent of harden- 
ing and of acid resistance. Under the action of mineral or organic acids (except hydro- 
fluoric), sodium silicate precipitates orthosilicic acid which dehydrates and produces 
metasilicic acid. This colloid is soluble in potash and soda in ebullition and also in 
alkaline carbonates. Sodium silicate is decomposed by carbonic acid in the presence 
of water; carbonic acid neutralizes soda and silica gel is liberated. The adherence of 
sodium silicate to brick is strong. The cements are composed of inert matter (siliceous 
sand, slag), a mixture of inert material and an acid (silica incompletely dehydrated, 
certain pozzuolanas), or of a mixture of an inert matter with a neutral or alkaline mate- 
rial. In the latter cements alumina, slaked lime, magnesia, plaster, nitrate, chloride, or 
calcium acetate acts by forming insoluble silicates. M.V.K. 
Reactions taking place between Portland cement and water. Hans KUHL AND W. 
Tao. Zement, 21 [8], 105-11; [9], 120-26; [10], 134-39 (1932); Chim. & ind., 28 [2], 
349 (1932).—The hydration begins by an intensive hydrolysis of one of the constituents 
of cement. The analyses show that the aluminous compounds of Portland cement are 
extracted from cement grains by the liquid (limewater). They hydrate in a liquid phase 
and are precipitated in the form of hydro-aluminates. The silicates liberate their 
lime content (about half), hydrate on the surface of contact between the grains and 
the solution or in the interior of the grains, and produce a hydrosilicate poor in lime. 
The latter covers the cement grains with a coat of gel. The ferrites play only a secon- 
dary réle. The hydration of different constituents varies in velocity. The decom- 
position of tricalcium silicate produces a supersaturation in lime of the reacting liquid. 
The dissolved lime can be found in a colloidal state or in a combined form. With re- 
gard to the solubility of hydro-silicates and hydro-aluminates, the former are only 
slightly soluble while the latter dissolve at the rate of 0.01 g. of alumina per liter of 
saturated limewater. Among the compounds resulting from the action of water on 
cement, some are transformed from the initial amorphous state into the crystalline 
state. The phenomenon of hardening of Portland cement seems to be of a colloidal 
nature. M.V.K. 
Portland cement with a maximum lime content. Hess. Zement, 20 [40], 882-84; 
[41], 904-907 (1931); abstracted in Chim. & ind., 27 [3], 601-602 (1932).—The formula, 
3CaO-SiO, + 3CaO-AlL,O; + 2CaO-Fe,O;, approaches the best experimental data. A 
cement whose degree of lime saturation is equal to 100%, the maximum theoretical 
lime content calculated from the formula given, is easily produced. A lime content of 
more than 100% produces swelling of cement. M.V.K. 
Recast analysis; its relation to the chemistry of Portland cement. III. Relation 
of actual compound composition to potential. Louis A. Dani. Rock Prod., 35 [16], 
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32-35 (1932).—Relations between components of raw materials used in the manufac- 
ture of Portland cement are studied, using graphical methods. For Part II see Ceram. 
Abs., 11 [11], 596 (1932). W.W.M. 


BOOK 


Investigations on Calcium Aluminates and Their Compounds with Calcium Chloride 
and Calcium Sulphate. (Récherches sur les aluminates de calcium et sur leurs com- 
binaisons avec le chlorure et le sulphate de calcium.) HeNrRy Laruma. Librairie 
Viubert, Paris, 1932. 16 F. Reviewed in Chim. & ind., 27 [6], 1499-1500 (1932).—A 
study of conditions in which aluminates combine with calcium chloride and sulphate 
permitted the determination of the problems relating to the action of sulphate of lime 
on aluminous cements. The salt of Candlot, the chloro-aluminate of calcium (found by 
Poisson), and sulpho-silico-aluminate of lime are also discussed. M.V.K. 


PATENT 


Process of producing cement composition. H. K. Moore (Brown Co.). U. S. 
1,880,038, Sept. 27, 1932. A hydraulic cement composition resistant after setting to 
attack by water and whose analysis indicates a dominant mol-proportion of barium 
oxide base, a smaller mol-proportion of silica, and a still smaller mol-proportion of 
alumina, the mol-proportion of base in the composition being much lower than that of 
Portland cement. 


Enamels 


Manufacture of porcelain enamel frit for application to cast iron and sheet steel. . 
H. D. McLaren. Clay Prod. News, 5 [6], 7-9 (1932).—McL. classifies enamel frit 
according to its application as ‘“dry-process’’ and ‘‘wet-process”’ frit. Fritting reac- 
tions and the effects of various constituents on the enamel properties are given. Some 
sample enamel batches are listed with the characteristics required of a formula for a 
workable enamel. II. Jbid., 5 [7], 6 (1932).—Enamel smelting furnaces are classed 
as rotary and reverberatory. Smelting operations and reactions are described. 
W.W.M. 
Industrial method for controlling the consistency of an enamel suspension. D. S. 
Lev AND M. S. Borozpina. Mineral. Suir’e, 6 [5-6], 568-76 (1931); Chim. & ind., 
27 [3], 607 (1932).—The three values which especially characterize an enamel suspen- 
sion are (1) mobility, (2) limit of elasticity, and (3) time between the beginning and 
end of the liquid state of the suspension on the surface of the object. The chief factor 
is the limit of elasticity. The authors discuss several methods for successfully con 
trolling the enamel production. The first consists in determining the weight of the 
suspension which adhered to a surface of known dimensions. The second consists in 
measuring the duration of the mobile state of the enamel on an iron plate and deter- 
mining the fineness of grinding of the enamel according to the method of Cook. By the 
utilization of these methods of control the consistency of enamels is improved and 
rendered satisfactory and a uniform coat is produced. M.V.K. 
Simple analyses of raw materials used in the manufacture of enamel. IV. ANoN. 
Emailwaren-Ind. [Email], 9 [35], 41 (1932).—The general properties, analysis, and 
distinctive characteristics of sodium carbonate are described. For Part III see Ceram. 
Abs., 11 [11], 552 (1932). M.V.K. 
Application of bentonite clays in the enameling industry. D.S. Lev. Mineral 
Suir’e, 6 [10-11], 1021-22 (1931).—The use of bentonite as a flotation agent in the 
American enameling industry and the possibility of using Russian bentonite clays for 
the same purpose are discussed. M.V.K. 
Applying and firing ground coat dry-process enamels. ANON. Better Enameling, 
3 [3], 10 (1932).—Equipment is listed and methods are given. Illustrated. W.W.M. 
ing and firing finish coat dry-process enamels. ANoN. Better Enameling, 
3 [4], 13-16 (1932). W.W.M. 
Foundry cores and core binders. LAWRENCE E. BARRINGER. Better Enameling, 3 
[2], 27-28 (1932).—B. outlines the properties required in the baked foundry core. It 
has been found that the alkyd resin type of synthetic resin possesses all of the qualifica- 
tions necessary for a foundry core binder. W.W.M. 
Method for drilling enameled castings. J. J. WARNER. Better Enameling, 3 [3], 
32 (1932).—-The object in drilling enameled castings is to get an ample supply of turpen- 
tine around the drill. This can be done by building a small reservoir around the spot to 
be drilled. W.W.M. 
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What the foundryman must know about enameling castings. J.WuisseR. Giesserei, 
18 [35], 686-88 (1931); abstracted in Chim. & ind., 27 [2], 353 (1932).—Pieces to be 
enameled are first heated, subjected to a sandblast, and then immersed in or coated 
by a layer of ground enamel of a mixture of borax—sand-—soda with kaolin and mag- 
nesia. They are fired to 900° in furnaces of different types heated by oil, gas, or pul- 
verized coal, or electric furnaces. Special care should be taken to determine the proper- 
ties of the casting and the presence of grease or sand grains on the surface or in cavities 
on the surface, all of which prevent the adherence cf the enamel or produce blisters. A 
poor adherence of the enamel to the casting may also be produced by a defective furnace 
and defective qualities of the fuel. The coefficients of dilatation of the pieces vary 
widely. In cast-iron pieces having a high content of silicon, graphite separates on the 
surface and may cause blisters on the enamel. The separation of graphite tends to 
appear when the casting is overfired. The presence of sulphur in the metal in the 
form of iron or manganese sulphide produces spots similar to rust. M.V.K. 

Automatic pickling machines. H. R. Smattman. Better Enameling, 3 [6], 9 
(1932).—-Automatic pickling machines are described including the standard return type, 
straight-line full automatic machine, and the dwell-type automatic machine. [Illus- 


trated. W.W.M. 
Pickling in enamel plants. Hans Hapwicer. Glashiitte, 62 [32], 543-44 (1932). 

Methods used for pickling raw ware and drying are described in detail. M.V.K. 
Washing clay. ANoNn. Better Enameling, 3 (3), 17 (1932).—-A method is described 

for removing foreign materials from the clay used in the mill. W.W.M. 


Manufacture of marble enamel. ANoN. Glashiitte, 61 (37), 669-70 (1931); Chim. 
& ind., 27 (2), 355 (1932).—-The marble enamel can be produced by different methods. 
The objects are coated with the ground enamel which after firing is coated by a thin 
layer of colored enamel. Three or four different colored enamels can be mixed or the 
veins are obtained by sprinkling the ground enamel with solutions containing appropriate 
pigments (sulphates of Cu, Ni, Co) without clay, after which the wet layer is covered 
with sodium carbonate or dry potash. M.V.K. 
Clays and color in porcelain enamel. G. H. McInryre. Enamelist, 9 [7], 10 
(1932).—MclI. describes experiments using various clays in colored enamels and dis- 
cusses their effects on deep blue, black, and white enamels. He shows that the use of the 
proper clay cuts the cost of the colored enamel and he presents a chart showing the 
fitness of a foreign clay and a domestic clay for use in enamel. W.W.M. 
Color matching in the enamel plant. Wiutt1am BaLtpwin. Enamelist, 9 [5], 10 
(1932).—-B. describes and discusses color matching practice at the enameling plant of 
the American Radiator Co. W.W.M. 
Uses of titanium white. B. Husperr. Chim. & ind. [Special No.], pp. 679-82 
(March, 1932).—-H. discusses in detail the properties of titanium white as a pigment 
and describes some of its uses in the ceramic, textile, rubber, leather, etc., industries. 
M.V.K 
Checking the sag-resisting properties of enameling iron. Homer Butts. Better 
Enameling, 3 [6], 21 (1932).—B. describes equipment and a method for testing sag 
resistance of enameling iron. Illustrated. W.W.M. 
Investigation of enamel cleaners. FERRO ENAMEL Corp. Fnamelist, 9 8-11 
(1932).—Laboratory tests were made to determine the abrasive action, if any, of several 
commercial scouring powders. The results are shown by means of photographic plates 
W.W.M 
Cleaning and preparing castings for dry-process enameling. ANON. Better Enamel- 
ing, 3 [2], 14-17 (1932).—Equipment for cleaning castings is listed and the cleaning 
process is described with illustrations. W.W.M. 
Sandblasting tests to be formulated. Eprroriat. Can. Mining Met. Bull., No 
243, p. 325 (1932).—-The committee appointed by the Canadian Ceramic Society has 
set up subcommittees in connection with the formulation of a series of standard tests 
for Canadian sands for sandblasting. Canadian sands are now finding much favor 
among Canadian enamelers and foundrymen. G.M.H. 
“Sandblasting” without sand. Henry R. Power. Metal Cleaning & Finishing, 
4 [9], 515-16 (1932).—The nonsiliceous blasting materials that are being increasingly 
used for sanitary and humanitarian reasons are, other than steel grit, the so-called elec- 
tric-furnace abrasives, silicon carbide and fused alumina, in both of which “‘free silica’’ 
is practically absent. A detailed description is given of these two types of abrasives 
employed in blasting operations, especially on iron and steel castings and metallic sur- 
faces in preparation for vitreous enameling. Illustrated. E.J.V 
Equipment for cleaning metal. XXI. R.W. Mircuert. Metal Cleaning & Fin- 


. 
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ishing, 4 19), 491-95 (1932).—The theory and methods employed in the electrolytic 
cleaning of metal products preparatory to the application of finishes are discussed. 
For Part XX see Ceram. Abs., 11 [11], 555 (1932). E.J.V 
Fundamentals in solving some enameling troubles. ANon. Ceram. Ind., 19 [4], 
187 (1932).—Causes that might produce bare spots, blisters, and a thin cover coat are 
cited. Data on opacifiers are given, 
Expansion of cast iron. J. Horm. Emailwaren-Ind., 9 [38], 291-92 (1932).—H. 
has measured the effect of variations in the individual constituent elements of cast iron 
on its coefficient of expansion, with reference to the coefficient of expansion of the 
enamels that are to be applied. Variations in C, Si, Mn, and S content show very 
little effect on the coefficient of expansion, while slight variations in P content will 
produce a deviation of +10 from the average, 291. For bathtubs and similar ware on 
which dry-process enameling is employed, H. recommends an enamel with a coefficient 
of expansion at least 10 points lower than that of the cast iron, while for wet-process 
enameling of drinking fountains, etc., an enamel with a coefficient of expansion 50 to 60 


points higher is necessary. W.W.B. 
Care of plain composition rubber graining rolls. L.D. Davis. Better Enameling, 
3 [4], 20 (1932). W.W.M. 


Proper use of spraying equipment. ANon. Ceram. Ind., 19 [4], 176 (1932).— 
Practical advice for enamelers regarding selection, installation, operation, and care of 
spraying equipment is given. W.W.M. 

Electric enameling kilns. II. H. Natnusius. Emailwaren-Ind., 9 [35], 270; 
[36], 275-76 (1932).-—The Hagan electric furnace is discussed. For Part I see Ceram. 
Abs., 11 [11], 555 (19382). M.V.K. 

Continuous furnace. R.F.Benzincer. Better Enameling, 3 [4], 25-27 (1932).— 
B. describes a continuous enameling furnace which uses no hooks or overhead conveyers. 

W.W.M. 

Mechanical handling aids for vitreous enameling. J. B. Neatey. Enamelist, 9 
[12], 30-36 (1932).—N. describes the mechanical handling equipment in the plant of 
the U. S. Stamping & Enameling Company, Moundsville, W. Va. Motor-driven loop 
conveyer systems are used, about which are grouped the equipment for application, 
drying, and firing. W.W.M. 

Crating porcelain-enameled sanitary ware. ANON. Better Enameling, 3 [5], 11-13 
(1932).—Factors involved and proper methods of crating enameled sanitary ware are 
given. Illustrated. W.W.M. 

odern service and shop operation. F.R. Porter. Enamelist, 9 [8], 7 (1932).— 
P. describes the trend of the industry toward better service and depicts an ideal set-up 
for modern production in porcelain enamel shop operation. W.W.M. 

Reémploying waste enamel. ANoNn. Emailwaren-Ind. {Email}, 9 [35], 42-43 
(1932).—Waste enamel constitutes a product of the same value as fresh enamel and 
therefore can be used again. There are two methods of using it, (1) to grind it again 
with some additions and proceed as usual, and (2) to re-fuse it and produce a new enamel. 
The former method does not permit the use of the enamel as it is, and, depending on its 
origin, the following admixture should be used: from 2 to 4% clay, 1 to 2% sodium 
carbonate or 1 to 2% borax, 2 to 5% ammonium carbonate or 2 to 5% of an opacifier 
for white enamels, or 1 to 2% of a coloring oxide for a colored enamel. Several com- 
positions for different kinds of enamel are given. M.V.K. 

Resin products as competitors to enameled ware. V. C. FAULKNER. Foundry 
Trade Jour., 47, 23 (1932).—The foundry industry is facing tremendous competition 
from resinoid plastics, particularly in transatlantic-liner fittings. F. suggests that 
aluminum alloys should be vitreous enameled (the problem is the low melting point of 
light alloys). Addition of Be (melting point 1200°C) would give the necessary margin 
of temperature if the cost of Be could come down. H.H.S. 

Safety and health in the porcelain enameling industry. Srewart J. Owen, Jr. 
Better Enameling, 3 [5|, 4 (1932).—-Safety and health problems of the porcelain-enameling 
industry are cited. W.W.M. 

Use of friezes in modern architecture. Wm. HocEenson. Better Enameling, 3 [9}, 
17 (1932).—Friezes are discussed at length and the use of enamel friezes in colors, in 
raised or embossed effects, or both are mentioned as a possibility. W.W.M. 

Enamel construction. ANoNn. Enamelist, 9 [8], 11-13 (1932).—A series of drawings 
shows the details of construction patented by White Castle System of Eating Houses, 
Wichita, Kansas. The method was developed by Lloyd W. Ray. See also Ceram. 
Abs., 11 [11], 554 (1932). W.W.M. 
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Development of porcelain enameling. Rosert D. Lanprum. Ceram. Ind., 19 
[4], 183 (1932).—L. gives the development of the porcelain enameling industry from a 
close-mouthed guild to its present status and the history of its products. W.W.M. 

Art of vitreous or porcelain enameling. W.Mavor. Clay Prod. News, 5 (5), 7-9 
(1932).—M. gives facts concerning the history of the art of enameling which date back 
to the 8th or 7th Century B.c. He describes the development of cloisonné, the champ- 
levé process, the use of translucent enamels in Italy, the Limoges school and its decline, 
and the rise of the miniature style which is still in vogue. The painting is done on an 
opaque white ground coat and after firing is covered by a transparent glass. M. touches 
on and present uses of enamel. W.W.M. 

of the enamel industry. Orro VocreLt. Emailwaren-Ind., 9 [35], 267-69 
(1932).—V. discusses the beginning of the enamel industry in England in the 18th and 
19th Centuries. See also Ceram. Abs., 11 [3], 161 (1932). M.V.K. 

Enamel industry in China. Tunc Wer Lien. Enamelist, 9 [8], 10 (1932). 

W.W.M. 
BOOK 


Impurities in Metals. Their Influence on Structure and Properties. C. J. Smrrn- 
ELLS. Trans. Faraday Soc., 28 (6), 559 (1932); see also Ceram. Abs., 10 [3], 178 (1931). 
G.R.S. 


PATENT 


; hp for the manufacture of opacifiers. Lupwic Werss. U. S. 1,881,303, Oct. 


Glass 


Constitution of glass in the light of the solvation theory. W. Wey. anv W. Errev. 
Naturwissenschaften, 20 [22-24], 422-25 (1932).—All the theories which have been 
advanced to explain the constitution of glass heretofore have not been completely suc- 
cessful in solving the problem. According to this theory glass is a solution of the single 
molecules of the constituents which are able to dissociate thermally and electrically. 
The atomic groups which result thereby exert electrical forces. The type of forces 
referred to are such as are discussed in the constitution of solutions, especially the forces 
referred to in the theory of solvates. The thermodynamical properties of glasses are 
discussed as they must be developed under such a theory of constitution. L.T.B 

Influence of temperature on glass from the point of view of its hydrolytic resistance. 
WALTER Tepon.. Glastech. Ber., 9 [7], 390-93 (1931); abstracted in Chim. & ind., 27 
[2], 348 (1932).—Investigations made on different glasses show that the attack of moist 
air does not correspond to the hydrolytic attack and that the latter attack on a window 
glass at 80 or 100° does not indicate the resistance of the glass to weathering. The 
method of Mylius (Silikat-Z., 1, No. 1-3), based on the exposure of glass to moist air, 
has defects but there are no other more exact methods for determining the natural 
efflorescence of glass. M.V.K. 

Viscous-temperature relationship and some inferences on the nature of molten and 
of plastic glass. S.C. Waterton. Jour. Soc. Glass Tech., 16 (62), 244-53 (1932).— 
From actual viscosity measurements of English and Lillie on soda-lime-silica glasses the 
conclusion is drawn that at temperatures lower than that at which logio 7 =8, the glasses 
are either nonassociated or the degree of association has become constant. At higher 
temperatures the curve obtained by plotting logis 7 against the inverse of the absolute 
temperature departs from linearity and W. interprets this as being due to the process of 
dissociation setting in. In the case of the soda-boric oxide-silica glasses, it is concluded 
that the degree of association increases as the boric oxide content increases. No evi- 
dence was found of the existence of an “aggregation temperature” suggested a i x 

Investigations on the tensile strength of glass. E.J.Goopivc. Jour. Soc. Glass 
Tech., 16 [62], 145-70 (1932); for abstract see Ceram. Abs., 11 [6], 353 eae - 


Interpolation formulas for the refractive indices of glass. Mrs. E. Grrrorp. 
Trans. Opt. Soc. [London], 32, 69-72 (1930-31).—Formulas for the refractive indices of 
glasses for five lines are given using measurements for only C, D, and F lines. The 
variable, u-1, instead of u is used. Numerous examples are cited showing the applica- 
tion of the formulas and an estimate of the amount of error is indicated. oF i. 

Acid stability of glass in dependence on the chemical composition and the efflores- 
cence of glass. II. Atrons WEBERBAUVER. Glastech. Ber., 10 [8], 426-35 (1932).— 
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The power of attack of acids on glass depends on their degree of dissociation, i.e., acids 
dissociating strongly attack more powerfully than those dissociating weakly. The 
power of the acid attack increases with increasing concentration of the acid. The 
attackability in per cent of systematically varied glasses in the form of grits by a 10% 
HCI solution at 100° was investigated. The following conformities to law were found 
for the series of glasses investigated: (1) An increased alkali content impairs glasses. 
(2) Pure soda glasses show a better acid resistance than pure potash glasses. (3) When 
passing from soda to potash glasses, the acid stability changes approximately linearly. 
(4) Through the introduction of 2- and 3-valent oxides instead of silica, the glasses are 
improved in regard to acid attack until the optimum is reached; after that they de- 
teriorate rapidly. The amount of improvement is greatest with the first per cent of 
oxides introduced. The sequence of the separate oxides in regard to their improving or 
impairing action varies with different percentages. (5) The position of the optimum 
moves from the glasses with the strongest bases toward those containing weaker bases 
In alumina glasses the optimum of resistance occurs at about 15% Al,O;. A comparison 
of the hot acid attack with the attack of hot water shows that there is no relationship 
between them. This is proved by the fact that the hot water attack is recognized as an 
alkaline attack. On the other hand, through the determination of the cold water attack 
and cold acid attack a far-reaching relationship between these and the hot acid attack is 
established. There is also a relationship between the latter three kinds of attack and 
the conductivity of the hyaloid membrane; this relationship is slightly effaced, however, 
because the different oxides are valued by weight in chemical methods, while in the 
conductivity of the hyaloid membrane they are valued according to their special values 
of conductivity. The efflorescence of glasses must be regarded as a cold water or a weak 
acid attack but never as an alkaline attack. It is determined that no relationship exists 
between efflorescence and hot water attack. The relationship between efflorescence and 
cold water attack as well as between hot and cold acid attack is proved by researches on 
efflorescence on numerous glasses. Accordingly, a hot acid test can be regarded as a 
rapid test for efflorescence. For Part I see Ceram. Abs., 11 [11], 560(1932). M.V.K. 
Some practical views on the fusion of glass compositions. M. Basmie. Céram. 
Verrerie, No. 834, pp. 687-89 (1931).—B. discusses some of the more common difficulties 
encountered in glass fusion and the resulting defects. The causes of bubbles, streaks, 
and pebbles and the corresponding remedies are given. M.H.B. 
Behavior of glass during working. M. Basie. Céram. Verrerie, No. 835, pp 
15-16 (1932).—B. discusses viscosity and the annealing range as primary factors in the 
behavior of glass during working, and gives temperature, constituents of glass, and the 
form in which these constituents are added as governing factors. M.H.B. 
Influence of thermal treatment on opacity of fluoride opal glasses. I. I. KrrarGorop- 
SKY AND S. M. Kurovskaya. Jour. Soc. Glass Tech., 16 [62], 210-18 (1932).—Experi- 
ments are given on the effect of heat treatment in developing opacity in a glass of the 
percentage composition, SiO, 67.52, Al,O; 3.81, CaO 5.86, Na,O 18.54, F; 4.00, and in 
two other glasses of similar composition varying in amounts of SiO., CaO, and Na,O. 
Prepared slabs of the glasses were heated at 700° for periods varying from 1 min. up to 
4 hr. and at temperatures from 450 to 900° for a constant period of 20 min. The general 
transmission, unscattered transmission, reflection, and absorption were measured for 
each specimen. The relation between heat treatment and optical properties of opal 
fluoride glasses is in accordance with Tammann’s theory of crystallization from super- 
cooled solutions and each glass has its own maximum opacifying temperature. bad 
the glass studied it lies between 650 to 700°C. G.R 
Study of volatilization and vapor tension at high temperature of an alkali- ead 
oxide-silica glass. E. PRESTON AND W.E.S.TurNER. Jour. Soc. Glass Tech., 16 [62], 
219-39 (1932).—A study was made of the volatilization which occurs when a glass of the 
composition, SiO,., 55.57, PbO 29.83, AlLO; (+Fe,O;) 1.29, CaO 0.22, Na,O 5.18, 
7.60, was heated in a controlled manner in an electric furnace at temperatures from 900 
to 1400° for periods up to 200 hr. Lead oxide was the most volatile, alkaline oxide being 
appreciable only above 1200°. A straight-line graph was obtained on plotting log 


thus showing a relationship similar to that between 


(rate of initial loss) against 
T° (abs.) 


vapor tension and temperature. The simple relationship, —— kt, where x was the 


amount volatilized at time, ¢, and A the original amount of the volatile constituent in the 
glass, held up to the time of half loss. The area exposed, the depth, and the rate of 
diffusion in the glass all influenced the rate of loss from the surface.. A long-period ex- 
periment established the fact that a definite concentration gradient is set up in a crucible 


. 
. 


1932 GLASS 611 


deep relative to the diameter. The general approximate equation connecting rate of 


volatilization with time and depth of glass (/), log (4 =— was deduced. 


Vapor-tension determinations of the molten glass were carried out in a specially designed 
apparatus at temperatures between 1100 and 1360°, the values ranging from 0.16 mm. 
Hg at the former to 3.90 mm. Hg at the latter. The relationship between vapor tension 
and temperature was the same as between rate of volatilization and temperature. 
See also Ceram. Abs., 11 [7], 406 (1932). G.R.S. 
Effect of gases on a commercial glass containing lead oxide. J. H. PARTRIDGE. 
Jour. Soc. Glass Tech., 16 [62], 121-30 (1932); see also Ceram. Abs., 11 [7], 407 (1932). 
G.R.S. 
Study of glass colored by gold and of gold deposits obtained by cathodic pulveriza- 
tion. J. Lesescue. Récherches et inventions, 12 [204], 263-68 (1931); Chim. & ind., 
27 [3], 605 (1932).—Through the introduction of 0.001 gold chloride into the vitreous 
mass in fusion, a glass is obtained by slow cooling which is colored into red, pink, blue, 
or brown. L. studied currant red glasses which possessed an absorption band in green 
through the spectroscope by transmission. The study of the absorption showed that 
the band is asymmetric; the glass highly transparent for red is only slightly so for blue, 
violet, and ultra-violet beyond the band. The glass with gold is more refracting than 
ordinary glass although less than glasses described by Brewster, Beer, and Faraday. 
The gold must be present in it in ultra-microscopic particles. In the second part of the 
study, L. examined the structure of gold deposits obtained by cathodic pulverization. 
M.V.K. 


Color of selenium ruby glasses. H.P. Rooxsspy. Jour. Soc. Glass Tech., 16 (62), 
171-81 (1932); Chem. Trade Jour., 90 [2351], 570 (1932); Pottery Gaz., 57 [661], 879 
(1932).—X-ray examination of a number of selenium glasses is described. The colora- 
tion is caused by the precipitation of particles composed of a solid solution of cadmium 
sulphide and cadmium selenide. Differences in the relative amounts of the two com- 
pounds in solid solution produce colors ranging from deep ruby to orange. G.R.S. 

Distribution of silver and sodium between glass and nitrate and bromide melts in 
equilibrium. A. GUENTHERSCHULZE AND O. Monr. Z. tech. Physik, 13 [8], 356-58 
(1932).—In nitrate melts silver migrates into the glass in exchange with sodium. It is 
possible to extract all silver from sodium nitrate melts with a small silver content by 
treating them with glass powder. In bromide melts the migration of silver into glass is 
practically stopped by small amounts of sodium bromide. With electrolysis, all sodium 
first migrates into the glass, and only after that does the silver start to migrate. 

W.M.C. 


Emission of glasses of the composition B,O; + Na,O;. H. Bortiimnc. Physik. Z., 
33 [16], 625-32 (1932).—The emission of ions during a certain interval will give a curve 
which first decreases and then remains constant. An explanation for this phenomenon 
is found by assuming a loosening up of the lattice and the disappearance of irregularities 
in the surface. Increasing the temperature increases the emission. An increase of 
sodium content produces an increase in the current. The highest temperature in the 
experiments was 230°C. W.M.C. 
Notes on the manufacture of special glasses. VI. Colorless glasses. ANON. 
Glass, 9 [8), 332-37 (1932).—A discussion is given on a series of tests using metallic 
selenium, barium selenite, and sodium selenite in the production of colorless glasses. 
The volatility of selenium was independent of its state, elementary or combined. Addi- 
tions of arsenic produce a neutral tint and tend to stabilize the color. Effects of (1) 
salt cake, (2) sodium nitrate, (3) increased alumina, (4) borax, (5) zine oxide, and (6) 
antimony and phosphoric acid are discussed. VII. Jbid., 9 [9], 380-85 (1932).— 
General notes are given on the subject of seed prevention. The problem is studied in 
closer detail at each successive stage of production as follows: (1) composition of the 
batch, and (2) condition of the raw materials and batch, (a) grading of the raw materials, 
(b) effect of moisture, (c) the mixing process, and (d) storage of batch. For Parts I to 
V see Ceram. Abs., 11 [11], 561 (1932). G.R.S. 
Developments in optical glass manufacture. W.M. Hampton anp W. N. WHEAT. 
Nature, 128, 926-28 (1931); abstracted in Bull. Kodak Research Lab., 28 (6), 300 (1932); 
see also Ceram. Abs., 11 [6], 351 (1932). J.L.G. 
Glasses for the transmission and absorption of ultra-violet light. J.Granr. Glass, 
9 [9], 391-92 (1932).—A classification is given of the more important uses of ultra-violet 
rays in various branches of science and industry. Glass filters fall into two classes: 
(1) glasses which transmit ultra-violet light, quartz and Wood's glass, and (2) glasses 
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which absorb ultra-violet rays, Crookes’ glass. The influence of various oxides on these 


classes of glass is discussed. G.R.S. 
Strength of materials as affected by discontinyities and surface conditions. F.C. 
Lea. Jour. Soc. Glass Tech., 16 [62], 181-209 (1932). G.RS. 


Nature of the sand for glassmelting. ANoNn. Glashiitie, 62 [36], 625-27 (1932).— 
The nature of sand for glassmelting includes the shape of the sand grains, the propor- 
tion of particles sifted through two or more sieves, and the chemical composition. 
The chemical analysis and the sieve analysis of the sand are of importance. Sand of a 
known nature can not be replaced by another sand even when differing slightly. The 
selection of sand depends on the melting requirements of the batch and the kind and 
nature of other constituents of the batch. Many defects of the glass during melting 
are due to a wrong selection. The nature of the sand treated before melting must be 
determined again after the treatment. M.V.K. 

Heat transfer through industrial glass tubing. J. T. Lirr_eTon, Jr., anv H. C. 
Bates. Chem. Met. Eng., 39 [6], 315-18 (1932).—Tables show heat transfer (1) from 
steam to cold water in a tubular condenser having seven glass tubes, (2) from hot to 
cold water in a tubular heater, and (3) from hot to cold water in a cascade cooler counter 
flow. The results provide a basis for computing the surface requirements of apparatus 


when the amount of heat to be transferred is known. G.R.S. 
Production and es of safety glass and its intermediate layer. E. Drerev. 

Bull. Kodak Research , 28 [6], 313 (1932); for abstract see Ceram. Abs., 11 [7], 

408 (1932). J.L.G. 


Safety glass and its testing. Fritz Ont. Diamant, 54 [11], 163-65 (1932).—It is 
pointed out that a comprehensive set of standard tests for safety glass is necessary. 
The most important properties to be considered are (1) clarity and resistivity to de- 
composition by light, (2) safety against splintering, (3) strength to resist impact, and 
(4) resistivity against atmospheric conditions. Clarity can be determined by a visual 
examination. Splintering is determined by dropping a steel ball on a sheet of the glass 
according to specified conditions and weighing the splinters. The impact strength is 
estimated by a modification of this procedure. Four methods for testing resistivity to 
atmospheric influences are exposure (1) in the open, (2) to the ultra-violet ray lamp, 
(3) to moisture (damp storage), and (4) to high temperatures. Methods for making 
these tests and for determining the resistance to attack by water are described. A few 
tests for determining the chemical nature of the intermediate organic binding sheet are 
also mentioned. Illustrated. E.J.V. 

Safety glass with a nitrocellulose base. A. Bresser. Nitrocellulose, 4, 57-60 
(1932); Glastech. Ber., 10 [8], 445 (1932).—B. reviews the manufacture of safety glass 
with a nitrocellulose base on the basis of numerous German and foreign patents, most 
of which were found to be practically valueless. See also Ceram. Abs., 11 [5], 300 
(1932). M.V.K. 

Waste glass in glass plants. G. OpperRMANN. Glasiech. Ber., 10 [8], 421-26 
(1932).—O. discusses (1) the dependence of the self cost of waste glass on the manufactur- 
ing stage, (2) self cost of waste glass minus the value of waste glass, (3) valuation of 
waste glass, (4) diagrams for calculating waste glass, and (5) diagrams for the hollow, 
pressed, bottle, pane, and plate glass industries. M.V.K. 

Glass furnace performance factors. W.TxHomas. Glass, 9 [8], 354-55 (1932)—A 
curve is given in which the melting area of a glass furnace in square feet for one ton of 
glass melted is plotted against the number of kilograms of glass melted per square meter. 

G.R.S. 

Old and new cooling furnaces for hollow glass. K.Merrzcer. Glastech. Ber., 10 
[8], 411-20 (1932).—K. discusses (1) cooling in dependence on the composition of 
glass and its distribution, (2) disadvantages and advantages of old systems of cooling 
furnaces and suggestions for their improvement, (3) results of measurements and in- 
vestigations, (4) construction of doors, (5) cooling furnaces of Preuss, Winzen, and O. 
Maetz, (6) cooling furnace of Amsler-Morton and Hartford-Fairmont, (7) consumption 
of heat, and (8) new data for a furnace builder. M.V.K. 

Thermal considerations in the operation of glass furmaces. F.Sranc. Glashiilte, 
62 [32], 541-42; [33], 568-69 (1932).—Thermal efficiency of glassmelting furnaces is 
discussed with special regard to the development of highly refractory materials, the 
amount of waste gas, heat transfer, and preheating of air. M.V.K. 

Checking furnace operation graphically. ANon. Amer. Glass Rev., 51 [49], 9-10 
(1932).—To demonstrate what economies can be effected by operating on high ratings 
and to check the general ‘efficiency of the furnace, charts and illustrated examples of 
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their use are offered. These charts have been compiled on authentic daily information 
covering a three-month period of operation. E.P.R. 
Problems of glass poli - Hans Martensen. Z. Ver. deut. Ing., 76 (31), 761- 
62 (1932).—Dry polishing of glass is discussed with a theoretical explanation of the 
mechanism of the process. L.T.B 
Using “steel gravel” in refining glass. WatteR GuTMANN. Glastech. Ber., 10 {8}, 
436-38 (1932).—The little known “‘steel gravel”’ works practically without dust, while 
with the use of quartz sand, dust is unavoidable. The use of steel gravel which has been 
tested practically in glassworking shows technical advantages. Different kinds of 
blasting ap tus can be used with steel gravel. M.V.K. 
Aging of glassware. ANon. Chem. Trade Jour., 91 [2354], 17 (1932).—To test the 
elie at of storage conditions, ware was stored in the open and subjected to all weather 
changes. Other samples were stored indoors in a warm, dry atmosphere. Tests were 
also made on bottles for thermal endurance, bursting pressure, and breaking impact. 
Tests were conducted after storage lasting from 1 to 120 days. It was found that no 
appreciable change in the strength of machine-made bottles occurred for at least 1 
month after manufacture; little change, if any, occurred in the thermal endurance for 
3 months after manufacture. M.V.K. 
Manufacture of rolled plate. XXV. Ernst Lutz. Glass Ind., 13 [10], 162-67 
(1932).—Patents dealing with the heating of glass between the tank outlet and the rolls 
are discussed. The several newer types of leers for plate glass are described in detail. 
Illustrated. For Part XXIV see Ceram. Abs., 11 [11], 562 (1932). E.J.V. 
Quartz for fire fighting. G. Locxnarr. Sci. Amer», 88 (9), 166-67 (1932).—The 
bulbs for sprinkler heads are now made from transparent quartz. In comparison with 
the old solder type of strut, the advantages include high fusing point and the facts that 
quartz is not vulnerable to corrosion and that loading or dust coating will not affect the 
reliability of the quartz head. The manufacture of the quartz bulbs is described in de- 
tail. Tllustrated. W.M.C. 
Old English glasses. XXXIII. Stirrup glasses. F. Buckiry. Glass, 9 
349-50 (1932).—Wine glasses without foot are known as “Stirrup” or ‘“‘Coaching”’ 
Some were made in the shape of a boot. Eight illustrations are shown. SKXIV. 
Cordial glasses. IJbid., 9 [9], 389-90 (1932).—-Descriptions are given of glasses of small 
capacity for holding cordials or strong waters. One of the earliest of these is in the true 
Venetian style, being decorated on the surface with two rows of little icicles and being 
supported on four little feet. These glasses probably date from the early part of the 
17th Century, and, if not imported from Venice, must have been made in England by 
Venetian glassmen. Four illustrations are given showing the wide variety of stems. 
For Parts XXII to XXXII see Ceram. Abs., 11 [10], ot i G.R. 
Glass in the home. Anon. Nat. Glass Budget, 48 [21], 15 (1932).—Through the 
intelligent use of different kinds of flat glass it is now possible to transform a common- 


place home into one of distinctive individuality. E.P.R. 
Sightseeing at Co . Eprrorrar Starr. Chem. Met. Eng., 39 [6], 310-13 

(1932).—Numerous manufacturing operations including the new bulb plant are de- 

scribed. G.R:S. 


Summer School in Glass Technology. Anon. Glass, 9 [9], 386(1932)—A summary 
is given of the Summer School in Glass Technology for two weeks in the Department of 
Glass Technology of Sheffield University _G.RS. 

Optical glass in Italy. P. Grnory-Contr. Chim. & ind. [Special No.], 484-89 
(March, 1932).—G. discusses the raw materials used and technical operation of the 
manufacture of optical glass M.V K. 

BOOKS 


Manufacture of Hollow Glassware. M.A. Brsporopov AND M.F.Snur. 120 pp 
State Publishing House, Moscow, Leningrad, 1931. Reviewed in Jour. Soc. Glass 
Tech., 16 [62], 289 (1932). G.RS 

Glassmelting Furnaces. Jurtus Lamort. Glashiitie, 62 [32], 546-47 (1932); for 
review see Ceram. Abs., 11 [11], 563 (1932). M.V.K. 


Bulletin Review 

Report of the Heat Technical Council of the German Glass Industry for 1931. H 

Mauracuh. Published by the Heat Technical Council of the German Glass Industry, 

Frankfurt (Main), 1982. 7 pp. The report deals with (1) the engineer and glass 

plants, (2) the problem of waste glass, (3) cooling furnaces in hollow-glass plants, (4) 
observations on a glassmelting tank, and (5) efficiency and technique. 

M. V. Konporpy 
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PATENTS 


Apparatus for handling glassware. E. H. Lorenz (Hartford-Empire Co.). U. S. 
1,878,156, Sept. 20, 1932. 

Glassworking furnace. Henri Grorce. U. S. 1,878,392, Sept. 20, 1932. Ina 
glassworking furnace, a mass of molten tin with the giass floating above and means con- 


nected to a source of electrical energy and adapted for supplying it to the molten tin. 
tus and method. R. W. Canrrecp (Hartford-Empire 


Co.). U: S. pt. 20, 1932. H. W. Incie (Hartford-Empire Co.). U. S. 
1,878,521, Sept. 20, 1932. O. C. K. Hurcarnson, J. E. McLAvcuiin, anp L. D. 
Sousrer (Owens-Illinois Glass Co.). U.S. 1,879,684, Sept. 27, 1982. W. Scuwenz- 
FEIER AND J. E. MCLAUGHLIN (Owens-Illinois Glass Co.). U.S. 1,879,712, Sept. 27, 


1932. 


Glassmaking 
Sept. 20, 1932. 
Glass-feeder apparatus. K. E. Permer anp W. T. Barker, Jr. (Hartford-Empire 


Co.). U.S. 1,878,536, Sept. 20, 1932. 
device for glass. (Hartford-Empire Co.). 


U. S. 1,878,576, Sept. 20 
Electric 


1,878,591, Sept. 20, 1932. 

Automatic dip tor for suction-gathering receptacles, etc. K. E. Primer 
(Hartford-Empire Co.). U. 5. 1,878,597, Sept. 20, 1932. 

Glass-cu mechanism. C. F. BuRDETT AND WILLIAM OwEN (Pittsburgh Plate 
Glass Co.). U.S. 1,878,818, Sept. 20,1932. Aucust Kapow anp C. W. ScHWENZFEIER 
(Owens-Illinois Glass Co.). U.S. 1,879,690, Sept. 27, 19382. O. C. Natuts (Libbey- 
Owens-Ford Glass Co.). U.S. 1,881,220, Oct. 4, 1932. 

Glassblowing machine. RicHarp La FRANcE (Owens-Illinois Glass Co.). U. S. 
1,878,863, Sept. 20, 1932. 

tus for making composite glass. J. H. Suerts (Duplate Corp.). U. S. 
1,878,899, Sept. 20, 1932. 

tus and method for drawing glass. A. E. Sprnasse (Pittsburgh Plate Glass 
Co.). U.S. 1,878,906, Sept. 20, 1932. 

Machine for making articles from molten material. F.H. Loss (Hartford-Empire 
Co.). U.S. 1,878,942, Sept. 20, 1932. 

Mechanically grinding concave lenses. F. W.Grurxe (Agfa Ansco Corp.). U. S. 
1,879,179, Sept. 27, 1932. 

Apparatus for feeding glass charges. NAGLE AND C. B, Hoopsgs (Hartford- 
Empire Co.). U. S. 1,879,420, Sept. 27, 1932. 

Machine for forming aay articles. Avucust Kapow AND R. G. ALLEN 
(Owens-Illinois Glass Co.). U.S. 1,879,689, Sept. 27, 1932. 

Process and apparatus for tempering g lass. BERNARD LONG (Soc. anon. des manu- 
factures des glaces et produits aes de St.-Gobain, Chauny, et Cirey). U. S. 
1,879,698 and 1,879,699, Sept. 27, 1932. 

Mechanism for skimming and stirring glass. J. F. Rute (Owens-Illinois Glass 
Co.). U.S. 1,879,711, Sept. 27, 1932. 

Glass furnace. L. D. Souvsrer (Owens-Illinois Glass Co.). U.S. 1,879,718, Sept. 
27,1932. JoserH Hau.rK. U. S. 1,879,899, Sept. 27, 1932. Ina glass-furnace hearth, 
a transverse hearth-bed surface on each side of the median line of the hearth, each-sur- 
face being inclined downwardly toward the sides, a series of cupped cleaning stones in 
each hearth-bed surface in inclined surface alignment with the bed surfaces, and each 
cleaning stone having a focal point of débris discharge near the side edges of the hearth, 
and a plurality of longitudinal cooling and ventilating flues beneath and in proximity 
with the hearth-bed, each flue having a port in direct communication with atmospheric 
air and means for providing a draft near the flue ports for the purpose of frequent re- 
newal of the cooling air within the ventilating flues. 

Method and device for conveying glass plates, etc. LAMBERT VON Rets (American 
Bicheroux Co.). U.S. 1,879,720, Sept. 27, 1932. 

thalmic lens. A. E. GLancy (American Optical Co.). U.S. 1,879,800, Sept. 
27,1932. E. D. Tutyer (American Optical Co.). U.S. 1,880,029, Sept. 27, 1932. 

Mold for glassware-forming machines. V.E.Hormann (Owens-Illinois Glass Co.). 
U. S. 1,879,872, Sept. 27, 1932. 

$heet glass forming and annealing method and apparatus. Ju_ius SYLVESTER 
(Simplex Engineering Co.). U.S. 1,879,998 Sept. 27, 1932. 


machine. H. C. GAnrer (Atlantic Bottle Co.). U. S. 1,878,485, 


tank. H. W. MclInrosn (Hartford-Empire Co.). U. S. 
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Leer. W. A. Morton anv E. W. Paxton (Highland Western Glass Co.). U. S. 
1,880,268, Oct. 4, 1932. 
Apparatus for annealing glassware. H. A. Wapman (Hartford-Empire Co.). 
U. S. 1,880,536, Oct. 4, 1932. 
Electrode for glassmelting furnaces. H. A. Wapman (Hartford-Empire Co.). 
U.S. 1,880,546, Oct. 4, 1932. 
Process and apparatus for making glass. H. A. Wapman (Hartford-Empire Co.), 
U. S. 1,880,541, Oct. 4, 1932. 
Control H. A. WapMAN AND H. W. MclInrosx (Hartford-Empire Co.). 
U. S. 1,880,542, Oct. 4, 1932. 
Apparatus and process for making window sheet or flat glass. W. H. Powe. 
U. S. 1,881,327, Oct. 4, 1932. 
Method and apparatus for the production of glass threads. O. Krécrer anp O. 
OswaLp. Brit. 379,274 and 379,275, Sept. 7, 1932. 
Bris for fabricating laminated glass. W.C. Butt. Brit. 379,324, Sept. 7 
1932. 


Rolling of composite 

379,769, Sept. 14, 1932. 
tus for cutting flat glass. PiKinctron Bros., Lrp., anp F. E. SLocOmBE. 

Brit. 380,135, Sept. 21, 1932. 

Process and means for manufacturing waveless plate glass, etc. Y. BRANCART. 
Brit. 380,425, Sept. 21, 1932. 

Heating apparatus for use in the manufacture of glass bottles. G. E. BATESON AND 
H. Bateson. Brit. 380,460, Sept. 28, 1932. 

Method and apparatus for frosting glass articles. Cornryc Grass Works. Brit. 
380,464, Sept. 28, 1932. 

Double-focus spectacles, eyeglasses, etc. Ere: Soc. ANon. Brit. 380,636 and 
380,725, Sept. 28, 1932. 

Glassmelting tanks. L. MeLiersn-Jackson (Hartford-Empire Co.). Brit. 380,- 
679, Sept. 28, 1932. 


glass sheets. Pr_KINcTON Bros., Ltp., H. Smirn. Brit 


Structural Clay Products 


Porosity in brick. V.I. Rev. mat. con#r. trav. pub., No. 275, pp. 151-52 B (1932).— 
Researches of Hans Hirsch on the porosity in brick produced by lignite and saw dust are 
discussed. See also Ceram. Abs., 11 [4], 244 (1932). M.V.K. 

Small brick houses. A.Lrer. Tomind.-Zig., 56 [69], 860-65 (1932).—The costs of 
small brick houses are outlined. Several examples of building the brick walls with and 
without reinforcing them are given and details of construction are shown. a 

Economy of reinforced brick manhole or pit construction. CHARLES H. Fork. 
Brick Clay i. 81 [3], 99 (1932); for abstract see Ceram. Abs., 11 [11], TY. 

Effect of prolonged storage on ground fireclay sewer-pipe body. J. O. Evernart. 
Brick Clay Rec., 81 [3], 91-92 (1932).—Tests made on fresh ground clay, clay stored 1 
week, and clay stored 2 weeks indicated that the fresh ground clay and that stored 2 
weeks had greater plasticity and higher drying shrinkage than that stored 1 week. Fir- 
ing tests showed that the clay stored 1 week had a tendency to be stronger and that 
stored 2 weeks was weakened. The stored clays also developed a surface scum that 
was not present in the fresh ground clay. A reaction between the scum and the salt 


glaze was obtained in the stored clay samples. E.J.V. 
Calculating the costs of drain-pipe manufacture. G. Scuuiz. TJonind.-Zig., 56 

[63], 789-90 (1932). W.M.C. 
Standardization of hard-fired brick. ANon. Tortind.-Zig., 56 (65), 812-13 (1932).— 


Tentative data are given for standardization of the size of brick and their porosity, 
strength, and mechanical abrasion. W.M.C. 
Hard-fired brick for road construction. ANoN. Tonind.-Zig., 56 (71), ye 
(1932).—Recent progress of road construction in the U. S. is reviewed. M.C. 
R tion of a brick plant during the depression. F. Liesevr. WTonind, - 
Zig., 56 [61], 768-69 (1932). W.M.C. 
Containers for shipping brick and ceramic products. F.Rrepic. Tonind. a 
[71], 889-91 (1932).—New types of containers are illustrated. W.M 
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PATENTS 


Process of making t-weight ceramic material. Ricnarp Ericson (U.S 
sum Co.). U. S. 18,606, Sept. 27, 1932 (reissue). A porous ceramic material com- 
prises the fired product resulting from heat-treating a mixture of foam and argillaceous 
ma 

Structural material. H. C. Psrrger, R. L. Harrison, anp D. E. Ross (Rostone, 
Inc.). U.S. 1,877,959, Sept. 20, 1932. ‘The process of producing an artificial structural 
material consists in mixing an alkaline earth base, a finely ground mineral material 
containing hydrated aluminosilicic acid, a coarse aggregate, and water in optimum 
quantity to produce complete reaction and heating the mass while retaining its essen- 
tial water content until it is transformed into the desired material. 

Structural material. H. C. Perrer anp P. W. Jones (Rostone, Inc.). U. S. 
1,877,960, Sept. 20, 1932. The process of producing an artificial structural material 
consists in mixing an alkaline earth base, a finely ground mineral material containing 
hydrated aluminosilicic acid, fibrous material, and water in optimum quantity to 
produce complete reaction and heating the mass while retaining its essential water 
content until it is transformed into the desired material. 

‘os — yer’s leveling and plumbing device. G.Cornvetie. U. S. 1,878,448, Sept. 
, 1932. 
Wall structure. H. P. C. Kruts (Sealed Joint Construction Corp.). U.S. 1,879,- 
311, Sept. 27,1932. M.L.Wersster. U.S. 1,880,561, Oct. 4, 1932. 
tus for laying tile drains. Grorce HENDERSON AND W. M. HENDERSON. 
U. S. 1,879,683, Sept. 27, 1932. 
Brick crate. D.M.Kucuta. U.S. 1,879,756, Sept. 27, 1932. 
Brick construction. M.CHasemors. Brit. 380,265, Sept. 21, 1932. 


Refractories 


Electrical resistivity of specialized refractories. Harotp E. Warre. Jour. Amer. 
Ceram. Soc., 15 [11], 598-610 (1932). 

Relation of crushing strength of silica brick at various temperatures to other physical 
properties. SanprorpS.Coie. Jour. Amer. Ceram. Soc., 15 [11], ag (1932). 

Quantitative determination of quartz, cristobalite, and tridymite in silica 

P. Bupnikorr AND N. Kassyan. Savodskaya Lab., No. 4, pp. 39-48 (1932); Feuer- 

fa, 8 [8], 126 (1932).—The determination of the specific gravity of silica brick gives 
results usable for estimating their quality. M.V.K. 

Manufacture of silica from waste quartz of the Gluchovetzki kaolin plant. A. 
LitvINENKO. Mineral. Suir’e, 6 [10-11], 1012-17 (1931).—Data on the properties and 
qualities of silica brick manufacture are. given in tables. M.V.K. 

brick not affected by temperature changes. K.ENpELL. Stahl & Eisen, 

52 [31], 759-63 (1932). —Thermal expansion of magnesite brick was determined up to 
1500°C and strength against distortion up to 900°C. The brick were cooled down 
rapidly from 900°C i ae the use of compressed air. Most brick cracked after being 
quenched once or twice, whereas some brick withstood the quenching test thirty times 
without cracking. The distortion was mainly elastic and only two brick not sensitive to 
sudden temperature changes showed a plastic distortion at more than 600°C. The 
exactness of Norton’s formula was confirmed since it was found that the quenching 
behavior of the brick is directly proportional to the coefficient of expansion and in in- 
verse ratio to the Gistortion. It was found from microphotographs that the greatest 
distortion is caused by the appearance of cleavage planes. These planes are missing 
entirely in the ordinary brick affected by temperature changes. They begin to appear 
in the medium-sensitive brick and appear markedly in the brick nonsensitive to quench- 
ing. This behavior is explained by the presence of periclase in magnesite — and by 
the ability of these crystals to form cleavage planes W.M.C. 

Spalling of brick. Anon. Blast Fur. Si Plant, 20 [9], 736 (1932).—A number of 
structural characteristics and physical changes undergone by brick in service and the 
effect thereof on their resistance to spalling are briefly enumerated. E.J.V. 

Introduction of secondary kaolin in the firebrick mix for the purpose of 
the alumina content and the refractoriness. P.P. BupNrkorr B. I. Enpovirzxy. 
Ber. deut. keram. Ges., 13 [6], 253-56 (1932).—Details are given of some experiments on 
the addition of a secondary kaolin to a refractory mix in order to improve its =o 
ness and other properties. E.J.V. 
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Synthesis of spinels. K.S. Nixocossian. Mineral. Suir’e, 6 (7), 728-31 (1931); 
Chim. & ind., 27 [4], 851 a natural minerals, nepheline and magnesite, were 
utilized for the production of spinels. A mixture of these two minerals was fused in an 
electric furnace at 1500° for 2 hr.; the products were maintained for 4 to 6 hr. at 1000°, 

cooled. prod observed a microscope 

to the proportion of nepheline and magnesite. 

ae the material obtained had the ap- 

uantity of nepheline, formations of typical 

(forsterite) were observed 

in the vitreous mass. The maximum quantity of spinel (32%) was obtained with the 

proportion of 3% nepheiine and 1% magnesite. The crystals were undeveloped, how- 

ever, and difficult to isolate. With a proportion of 4:1, the quantity of spinels di- 

minished (26 to 27%), but the crystals were separated and well formed. This proportion 

must be considered as the best. To isolate the spinels obtained, the fused mixture is 

crushed and treated with a dilute hydrochloric solution for about 12 hr. The insoluble 

spinel and silica is left. Decanting and washing of the residue permit the separation 
of *he spinels easily. M.V.K. 

La constants of some compounds of the spinel type. Hemrich HAUPTMANN 
AND Jint Novak. Z. physik. Chem., BIS [4-5], 365-72 (1932).—The methods of pre- 
paring the compounds ALMgO, and Al,ZnO,, are given. X-ray diffraction 
patterns were obtained and 
determined. T.B. 

Mechanical production of blocks used for the manufacture of melting pots. G. 
Glastech. Ber., 9 [7], 393-96 (1931); abstracted in Chim. 27 [2], 
347-48 (1932).—O. discusses (1) the manufacture of blocks by hand and mechanically 
(pressing and milling), (2) pots produced mechanically and their defects, and (3) eae 

of mechanized juction M.V.K. 
‘ properties. J. H. 
Partripce, G. F. Apams, AND J. R. Larr. Jour. Soc. Glass Tech., 16 (62), 131-44 
(1932); for abstract see Ceram. Abs., 11 [6], 370 (1932). G.R.S. 
Modern types of refractories. F. H. Norton. Refrac. Jour., 8 [9], ~~ (1983), 
for abstract see Ceram. Abs., 11 [7], 415 (1932). P.R. 

Study of different refractories. Anon. Chim. & ind., 27 [2], 485 (gaa) at was 
found that carbon monoxide is capable of disintegrating some refractory clays at tem- 
peratures about 500°. M.V.K. 

Investigation on refractory materials. IV and V. Properties of Mullex. Mrivoru 
NAKAMOTO AND Kozo Kawai. Jour. Soc. Chem. Ind. [Japan|], 34 [12], 470-71B (1931); 
abstracted in Refrac. Jour., 8 [5], 200 (1932).—Maullex refractories consist chiefly of 
80% mullite and 20% alumina. Tabulated data are given on specific gravity, porosity, 
apparent specific gravity, softening temperature (both with and without ry and 

under compression. M.V.K. 

Contribution to the study of refractory oxides. F. Gampry anp G. CHAUDRON 
Chim. & ind. [Special No.], pp. 397-400 (March, 1932).—The authors studied the me- 
chanical properties of MgO, MgO-Al,O;, MgO-Cr,O;, and MgO-ZrO, at high tempera- 
tures. Testing at high temperatures has been made possible through the improvement 
of the optical measurements of the temperature by means of the black body of Rousseau 
and by modifying the heating element making possible measurements of long duration. 
A series of dilatometric curves is given and discussed. It was found that magnesia is 
viscous at 1400°, while spinel, alumina, and the compound, MgO-Al,O,, are still hard. 
At 1700°, the mixture, Mg-ZrO;, pure zircon, and pure alumina are so i? 

The compound, Mg-ZrO,, is especially interesting since it is rigid even at 1900°. 
viscosity of a pure oxide or a mixture can not be forecast from its fusing The 
deformation of magnesia at 1600° was detected by this method. See also — Abs., 
10 [10], 705 (1931). M.V.K. 

Refractory materials for air-heating furnaces. ALrrep B.Searize. Metallurgia, 6 
[34], 133-34 (1932).—The only refractory materials with a relatively high heat con- 
ductivity are the carbides, the best known of which is silicon carbide (SiC). The fire 
brick, ‘hollow blocks, or pipes used in air-heating furnaces of the recuperator type are 
usually made of fire clay to which a variable proportion of grog has been added. Their 
conductivity is much less than that of silicon carbide or other carbides of metals, but if 
the walls are not too thick, good results are obtained. The brick or pipes should have 
ample resistance to the corrosive action of gases and flue dust; this is obtained with a 
large proportion of alumina and a close texture. The alumina should be in the form of 
mullite and not in the free state. The dust carried through the regenerator is of a basic 
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nature, readily combines with the silica or fire clay, and is particularly active in destroy- 
ing porous brick. The dust, sometimes rich in metallic oxides from the furnace, is par- 
ticularly corrosive. When the amount of dust is small, silica brick may be used though 
their sensitiveness to sudden changes in temperature is objectionable. Silica brick do 
not decompose carbon monoxide in the heating gases, and regenerators built of such brick 
do not choke rapidly. A classification of the requirements of the various parts of a 
recuperator or regenerator and the use of brick of a nature specially suited to each part 
are M.V.K. 
ctories for industrial furnaces. III. Selection of refractories. F. H. Nor- 
TON. Fuels & Fur., 10 [8], 521-28 (1932).—N. discusses the selection of refractories for 
particular conditions such as constant temperature (never falling low enough to cause 
serious spalling) and variable temperature (having more or less rapid temperature 
changes in the spalling range) applications, as well as the testing of them for special 
purposes. A table is presented in which various furnace conditions and the best type of 
— to meet them are summarized. For Part II see Ceram. Abs., 11 0}. 530 
1932). E.J.V. 
Standard specifications of refractories for kilns and hearths. ANoNn. Tonind.- 
Zig., 56 [72], 903-904 (1932).—Provisional standard specifications are given covering 
the sizes and properties of the brick to be used as well as the dimensions of the hearths. 
W.M.C. 
Observations on the behavior of refractory materials in continuous vertical retorts. 
A. T. Green. Refrac. Jour., 8 [9], 323-33 (1932); for abstract see Ceram. Abs., 10 
[3], 197 (1931). E.P.R. 
Manufacture and use of refractories in some European factories. R. = KInc. 
Refrac. Jour., 8 [9], 340 (1932); for abstract see Ceram. Abs., 10 [8], 574 er 


Bagasse fuel and boiler refractories. F. W. Fretse. Refrac. Jour., 8 (9) 360 
(1932); see also Ceram. Abs., 11 [9], 494 (1932). P.R. 
Protecting refractory brick. Emailwaren-Ind., 9 (38), 96 
(1932).—Ordinary fire brick are given a special 5-mm. refractory coating at the time of 
manufacture on those faces which are to be exposed. Their economy and other ad- 
vantages over earlier methods and over special refractory brick are pointed out. 
W.w.B. 
Types, uses, and testing of refractory cements. W.R.Kerr. Chem. Met. Eng., 39 
[6], 331-82 (1932).—-Clay and grog cements may be modified by the addition of a cold 
bonding agent such as sodium silicate, dextrine, or molasses. Gestion naeee bonds 


are discussed, and the uses and testing of cements are outlined. G.R.S. 
Blast-furnace linings. W. J. Rees. Blast Fur. Steel Plant, 20 [9], 736 (1932); 
for abstract see Ceram. Abs., 11 [9], 494 (1932). E.J.V. 


Stein suspended furnace ‘roof. Srem & ATKINSON. Jron & Coal Trades Rev., 125 
[3367 |, 376 (1932).—Refractory tile and a method of supporting them in a flat suspended 
arch designed primarily to fulfill the requirements of metallurgical furnaces are described. 
Illustrated. W.E.R. 

Suspended combustion-chamber walls. ANon. Mech. World, 92 [2384], 241 
(1932).—The ordinary solid wall soon becomes hot and allows molten slag to adhere. 
Repairs can often be carried out only by taking down the whole wall since the lower 
parts, which are usually affected, carry the whole weight. The suspended wall described 
consists of blocks separately attached to steel framing, the whole being air-cooled. 

E.P.R. 

Iron compounds of bauxite. J. Gvydrxi. Tonind.-Zig., 56 [73], 913-14 a 
for abstract see Ceram. Abs., 11 [11], 574 (1932). W.M.C. 

Technological study of the dead burning of dolomites. S.V.PoTapENKo. Mineral 
Suir’e, 6 [5-6], 601-26 (1931); Chim. & ind., 27 [3], 576 (1932).—Laboratory studies 
of the dead burning of dolomite having different contents of fluxes and fired for 3 hr. in a 
vertical electric furnace showed that dead burning is only obtained at the fritting tem- 
perature of the dolomite. This is a function of the dolomite content in fixes, 7.e., 
silica, alumina, iron, and manganese, and decreases when the proportion of the latter 
increases. The presence of 1 to 6% silica in the raw dolomite increases the stability 
of the calcined material; 6 to 10% produces a certain degree of pulverulence on cooling 
of the calcined dolomite due to the formation of dicalcium silicate; with more than 10% 
silica the calcined mineral falls completely into powder. In regard to the lowering of 
the fritting temperature, manganese is first, followed by alumina, iron, and silica 
A too high iron oxide content, however, lowers the stability of the fired dolomite as well 
as too low a ratio of magnesia to lime. The stability of dead-burned dolomite increases 
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with the time of calcination. The refractory properties of dolomite vary inversely 
with the content in fluxes. They are sufficiently refractory with 12% of fluxes. Ap- 
plication of these results in plants led to the following conclusions: (1) Dolomite ab- 
sorbs large quantities of ashes and sulphur from the fuel during firing. These ashes 
increase the proportion of silica, alumina, and iron oxide in the fired product, thereby 
diminishing its strength; this can be prevented by firing with fuel oil. (2) Rotary 
furnaces permit treatment of all kinds of dolomites irrespective of their ease of fritting. 
The linings wear more rapidly, however, and the heat losses are greater. When the 
iron oxide content is less than 0.8%, hard unfired lumps are formed which are difficult 
to remove. The dolomite to be treated should contain at least 1.5% alumina + iron 
oxide + manganese oxide and 1% silica, but the proportion of the latter should not be 
too high. M.V.EK. 
Structure of sillimanite and related materials. W.H.Tayior. Jour. Soc. Glass 
Tech., 16 [62], 111-20 (1932); for abstract see Ceram. Abs., 11 [6], 370 (1932). 
G.R.S. 
Souring of dead-burned magnesite. J. H. Cuesrers anp W. Weyi. Trans. 
Ceram. Soc. [Eng.}, 31 [8], 295-316 (1932).—A magnesite brick batch is usually allowed 
to stand a few days before being made up into brick. The reaction which occurs during 
this “‘souring’’ period and during drying has been studied in the laboratory. The re- 
sults of this test together with the results of plant practice suggest that the cracking of 
the brick in the drier is associated with excessive hydration produced by too wet a batch, 
excess of fine-grain material, or too high a temperature in the drier. A method has been 
developed whereby the amount of free and combined water and the amount of CO, 
in a sample of soured magnesite can be determined by heating in vacuo and measuring 
the gas evolution. The shape of the decomposition curve (temperature—gas evolution) 
shows the way in which the water and CO, are combined. Experiments with dead- 
burned magnesite show that the hydration velocity during the first day is much greater 
than that during subsequent days, apparently due to the hydration of very fine grains. 
Hydration velocity increases rapidly with decreasing grain size. The main reaction is to 
magnesium hydrate and, in the presence of air, a partial conversion to the basic car- 
bonate. In the laboratory tests the soured magnesite was found to decompose over the 
temperature range of 300 to 400°C. The hydration velocity is found to be sensitive to 
temperature variations, being eleven times as fast at 60°C as at 18°C. Where tunnel 
driers are used, periodic sampling should be made to insure that brick do not arrive 
in the hot zone while still containing appreciable amounts of free water. C.G.H. 
Magnesidon in the electrical-steel industry. E. von Mautrrz. Blast Fur. Steel 
Plant, 19 [6], 886 (1931).—Magnesidon with 95 to 98% magnesia and maximum 2% iron 
contains only small amounts of harmful fluxing admixtures. No bonding addition is 
used, but the small amount of iron acts as an efficient binder at the high temperature 
(3500°F) at which the brick are fired. The softening point of magnesidon is high (over 
3300 °F) and since the softening and not the melting point decides the life of a refractory 
(because chemical and mechanical action increases as soon as the brick has reached 
and passed its softening temperature), magnesidon is more resistant to chemical and 
mechanical attack at high temperatures than most refractory materials. Magnesidon 
brick are highly inert to spalling. These properties make magnesidon an ideal lining for 
the walls and roofs of basic electric furnaces. E.J.V. 
Graphite in the French colonial empire. Cu. Bertuitor. Chim. & ind., 28 [1], 
229-35 (1932).—-Graphite deposits found in the French colonies and the present situa- 
tion of graphite mining in the world are described. M.V.K. 
Preparation and shaping of refractory materials in Germany. III. Orro Purp 
Feuerfest, 8 (8), 115-19 (1932).—P. describes different types of mixers, presses, etc., 
used for working and shaping refractory mixes. For Part II see Ceram. Abs., 11 [11], 
576 (1932). M.V.K. 
Development of the magnesite industry for the years 1931 to 1938. Ya. L. Go'ss 
TEIN. Mineral. Suir’e, 6 [7), 713-20 (1931).—G. discusses the manufacturing asnects 
of the projected increase of calcined magnesite from 48,600 T. in 1929 to 640,000 T. in 
1938 and magnesite brick from 27,500 T. in 1929 to 600,000 T. in 1938. M.V.K. 
Ramet. L.Awnastasiapis. Z. Metallkunde, 24 (3), 66 (1932)—Tantalum carbide 
has been developed as a cutting material and is sold under the trade name “‘Ramet.”’ 
L.T.B. 
Faults in manufacturing refractories. H.Kremski. TJomind.-Zig., 56 (65), 814-15 
(1932).—Different faults encountered in pressing refractory brick and means of avoid- 
ing them are discussed. Illustrated. W.M.C. 
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BOOKLET 
P. B. Sillimanite. Edited by the European Koppers P. B. Sillimanite, Essen, 1931. 
47 pp. Reviewed in Fewerfest, 8 [8], 125 (1932).—The booklet discusses in detail the 
raw materials (Indian cyanite), methods of working, and products manufactured by this 


company. See also Ceram. Abs., 11 [4], 250 (1932). M.V.K. 
PATENTS 
Furnace bridge wall and means therefor. C. H. Jonnson (Babcock & 


Wilcox Co.). U.S. 1,878,524, Sept. 20, 1932. 

Composite refractory articles. G. S. Furcner (Corning Glass Works). U. S. 
1,878,839, Sept. 20, 1932. The method of making composite refractory articles for use 
in contact with molten glass includes supporting a preformed refractory backing member 
in the upper part of a suitable mold so as to serve at least in part as the top slab thereof, 
pouring molten material into the mold to fill completely the space unoccupied 
by the backing member, and annealing the completed article. 

Making a refractory cast article. C. S. Livper (Pittsburgh Plate Glass Co.). 
U. S. 1,878,870, Sept. 20, 1932. The process of making a refractory cast mullite into 
lump form, partially a mold with the crushed mullite, heating the mold and its 
content, and then flowing mullite into the mold to fill the mold, so that the fused 
mullite surrounds the pieces of crushed mullite. 

Refractory body. J.S. Hocus. U. S. 1,879,246, Sept. 27, 1932. An abrasion- 
resistant body comprising a cast-iron shell and refractory materia] disposed therein. 

Refractory article. G.S. Fuicner (Corning Glass Works). U.S. 1,879,676, Sept. 
27, 1932. An annealed cast refractory article for use in contact with molten glass, 
being provided with a reinforcing core of refractory material having the same composi- 
tion as the article. 

F. J. Tong (Carborundum Co.). U.S. 1,881,104, Oct. 4, 1932. 
A crucible formed from a refractory mix contains flaky particles which are oriented in 
the side walls of the crucible in a direction generally normal to the vertical axis of the 
crucible, whereby the side walls have a greater thermal conductivity in a horizontal 
direction than in a vertical direction. 

Furnace-arch construction. P. L.A. Morgavu (M. H. Detrick Co.). U.S. 1,879,- 
406, Sept. 27, 1932. 

Composition for smelting hearths. Cyrano Tama (Ajax Electrothermic Corp.). 
U. S. 1,879,589, Sept. 27, 1932. A refractory lining for induction furnaces contains 
from 20 to 98% beryllium oxide and another refractory material. 

Checkerbrick and checkerwork construction. A. J. Boynron (H. A. Brassert & 
Co.). U. S. 1,880,011, Sept. 27, 1932. 

Melting furnace. H. A. Brassert (H. A. Brassert & Co.). U.S. 1,880,012, Sept. 
27, 1932. 

Porous refractory articles. Ivar SeTTeRBERG. U. S. 1,880,157, Sept. 27, 1932. 
The process of making porous refractory articles comprises producing an intimate 
plastic mixture of nonsetting refractory material, gas-developing material, and 
water, allowing gas development to take place in the plastic mixture while in the 
cold state to produce a substantially uniform distribution of voids throughout the mass 
thereof, molding bodies of the porous plastic mass, impregnating the surface layer of the 
bodies with a binding agent while leaving the cores of the bodies free from binding agent, 
drying the impregnated bodies, and finally firing them at a high temperature. 

Pl means for crucibles, etc. D.C. Dicrson. U. S. 1,880,242, Oct. 4, 1932. 
Means for closing the discharge opening of a container of molten metal comprises a body 
of caked alumino-ther:nic mixture fashioned to close the opening. 

Production of fritted magnesia containing iron. Fritz Crorocrno (Kali-Chemie 
Akt.-Ges.). U. S. 1,880,315, Oct. 4, 1932. A process for the production of fritted 
magnesia containing iron comprises heating calcined dolomite with sufficient ammonium 
chloride solution to convert almost the whole of its calcium oxide into calcium chloride, 
adding iron compounds that are insoluble in water, separating the undissolved mag- 
nesium oxide from the solution containing the calcium chloride, and sintering the 
magnesium oxide thus separated with iron. 

Treatment of chamotte for glassmelting crucibles, furnace linings, etc. O. KROGER 
AND QO. OswaLp. Brit. 380,290, Sept. 21, 1932. 

Molding for the manufacture of refractory masses. E. Lux, W. H. DANIELS, AND 
E. Kuan. Brit. 380,432 and 380,433, Sept. 28, 1932. 

Molding of plastic masses. E. Lux, W. H. Danrecs, anp E. Kuun. Brit. 380,434, 
Sept. 28, 1932. 
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Method for er tenga + refractory materials by melting slag rich in aluminum 
oxide and oxide in electric furnaces. Ture Rospert HaGLunp. Ger. 
550,419, May 6, 1927; Feuerfest, 8 (8), 124 (1932).—The refractories obtained have a 
high refractoriness and stability and a great resistance to sudden changes of temperature 
and chemical attack. They are suitable for use in Martin furnaces, crowns, coatings of 
furnace channels, and as material for furnace bases. M.V.K. 


Terra Cotta 


Some special s of crazing. H.G. Scuurecut anp G. R. Pork. Jour. Amer. 
Ceram. Soc., 15 [11], 632-37 (1932). 

Effect of boric acid in raw milled glazes. Kari M. Kautz. Jour. Amer. Ceram. 
Soc., 15 [11], 638-43 (1932). 

Moler brick. Anon. Danish Foreign Office Jour. Commercial Rev. [in English], 
No. 136, pp. 67-70 (May, 1932).—The industrial evolution of the Danish diatomaceous 
earth called Moler is described. See also Ceram. Abs., 10 [5)}, 382 (1931). H.H.S. 

Meeting of the German Association of Roofing Tile Manufacturers. ANoNn. Ton- 
ind.-Zig., 56 (61), 766-68 (1932) W.M.C. 

New standard specifications for stoneware. Decuema. TJ omind.-Ztg., 56 (59), 744 
(1932).—Provisional standard specifications are given for flanges and flange connections 
of stoneware pipes. W.M.C. 

Future glazed brick. Maurice Barrett. Brit. Clayworker, 41 [485], 189 
(1932).—It is necessary to recognize that glazed brick, as such, have had their day be- 
cause of the many cheaper and, in some respects, more suitable substitutes. In early 
history glazed brick were used primarily as a decorative constructional material and 
many excellent results were obtained, some of which remain to this day. It is suggested 
that an effort be made to develop such brick and tile as a decorative medium and only 
in this direction is there likely to be any future for such products. The type of brick 
which should be produced is one which should be good and sound, but mechanical per- 
fection should not be aimed at; rather, one should try to humanize it. It should be thin, 
preferably 2 inches thick, a full glaze should be avoided, and a dull surface of textural 
interest aimed for. Natural variation in color and slight inaccuracies of form should be 
deliberately exploited. Mottled granite, speckled, and polychrome effects have never 
been exploited, and should offer interesting possibilities for both exterior 7" interior 
use. R.A.H. 

Ceramics and chemistry. Percy C. Kincsspury. Jour. Chem. Ed., 9 [5], 795-819 
(1932).—K.. gives the history of modern industrial ceramic ware development from pre- 
historic to the present time. The ceramic industry has been transformed by modern 
equipment into one of the most important industries and the trial-and-error methods 
have been replaced by scientific research directed toward a specific end. The founda- 
tion on which this development work is built is given in detail and the steady improve- 
ment in ceramic ware for industrial purposes is demonstrated by a comparison of the 
physical and chemical characteristics of the product of today with those of a few years 
ago. Examples of modern apparatus and equipment made of ceramic ware and their 
application to the chemical and allied industries are illustrated and described. See also 
Ceram. Abs., 11 [11], 579 (1932). AK. 


PATENTS 


Hollow block structure. P. C. Ovsen (Federal Seaboard Terra Cotta Corp.). 
U. S. 1,877,953, Sept. 20, 1932. 

Brick, tile, etc. R. Roux, P. Guery, Aanp P. Weyres. Brit. 380,369, Sept. 21, 
1932. 


White Wares 


Effect of preparation and calcination treatment on the properties of the kaolin- 
alumina mixtures, Al,O;SiO,.. FRANK H. Rippie. Jour. Amer. Ceram. Soc., 15 [11], 
583-97 (1932). 

Effect of talc additions on the firing behavior and some technically important proper 
ties of pure kaolin. R. Rrexe anp H. THurnaver. Ber. deut. keram. Ges., 13 
245-53 (1932).—As a result of an investigation of mixtures of washed Zettlitz kaolin 
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with Gépfergriin tale the following observations were made: (1) With increasing talc 
content the P.C.E. drops to a minimum of cone 9 (about 1280°C ith 70 talc content, 
then rises again to the P.C.E. 1500°C). (2) The 
sintering temperature is reduced by tale additions; the slope of the composition is 
to teat foc tin POE. (3) Sintering and fusion temperatures become 
gradually nearer with increasing tale content, until at 50 to 70% tale content they are 
identical. The composition of these mixtures lies in the neighborhood of the lowest 
melting eutectics in the system, ee (4) While the temperature interval of 
the greatest shrinkage increase in pure kaolin and high kaolin bodies lies between 1100 
and 1200°C, it is displaced to a higher temperature (1200 to 1300°C) with increasing 
tale content. (5) With increasing talc content the specific gravity of the lower-fired 
body is increased; at higher firings it decreases up to 40% talc content and then in- 
creases with further increase in tale content. While the sintered body containing 
20 to 50% talc has a specific gravity of 2.5 to 2.6, the value for the 70 to 90% tale body 
fired to sintering, as well as for pure talc, lies between 2.8 and 2.9. (6) All the mixes of 
kaolin and talc contain more or less cristobalite after firing to 1200°C. At higher firing 
temperatures the cristobalite content decreases in the low tale bodies, but in the high 
tale bodies it increases sharply. (7) The thermal expansion of kaolin is reduced by talc 
additions up to 30%, and then is greatly increased by further additions of tale. A rais- 
ing of the firing temperature reduces the expansion to a considerable extent in every case. 
(8) In the high-fired bodies with 40% and more talc, clinoenstatite in large crystals can 
be detected; between 20 and 40% tale content another crystal form, probably cordie- 


rite, appears. E.J.V. 
Effect of feldspar, marble, and magnesite, as well as temperature on the 
thermal expansion, elasticity, and torsional stability of whiteware and the strains 


set up between the body and the glaze. R. Rieke AND WALTER Scuape. Ber. deut. 
keram. Ges., 13 [8], 329-56 (1932).—Tests to determine the effect of the different firing 
temperatures and the addition of feldspar, whiting, and magnesite on several properties 
of whiteware bodies are described in detail. Results obtained show some interesting 
points. The high strength so greatly desired in white ware can be more readily attained 
by the addition of magnesite or feldspar than by the addition of lime. A high elasticity 
together with great strength is not possible as a high porosity is assumed for the first as 
compared with a thorough vitrification for the latter. As most whiteware glazes have a 
high thermal-expansion coefficient it is advantageous to produce ware with a high ther- 
mal expansion. This is attained either by the addition of magnesite, although the 
firing temperature can not be higher than 1200°C, or with a feldspar-containing body 
fired above 1200°C to produce a great amount of cristobalite more easily. A specially 
high expansion value is also obtained in a body consisting of clay and quartz only. In 
regard tv a high torsional strength a firing temperature of 1150 to 1200°C is favorable, 
especially with bodies which contain feldspar and magnesite at the same time. For 
estimation of the fit of glaze and body the Harkort test is often used. According to 
W. Steger a deeper insight into the behavior of the glaze toward the body is furnished by 
the measurement of tension. The methods used with porcelain to measure the separate 
thermal expansions of body and glaze can not be used with white ware as they are apt to 
lead to false results. E.J.V. 
Castability of lower Silesian kaolins and clays. Ernst Scudéuzer. Ber. deut. 
keram. Ges., 13 [7], 322-27 (1932).—After determining the common ceramic i 
of a group cf kaolins and clays found in Bunzlau some experiments were conducted to 
determine the casting properties of these clays. Tests showed that the production of 
casting bodies out of Bunzlau clays was facilitated by the use of both humus-containing 
clays and kaolins, and that the kaolins are to be found among domestic raw materials. 
E.J.V. 
“Moisture expansion” of ceramic white ware. R.F. GELLER AND A. S. CREAMER. 
Bur. Stand. Jour. Research, 9 (3), 291-307 (1932); R.P. 472.—This report supplements 
the reports of a number of investigations of “moisture expansion.”” The relative sus- 
ceptibility of various materials, individually and as constituents of bodies, was studied, 
as was also the effect of the temperature to which the specimens had been heated. The 
most important conclusions justified by the data obtained are as follows: (1) Fused 
feldspar is the most susceptible to moisture expansion of the materials investigated. 
(2) The increasing content of fused feldspar and the decreasing absorption of whiteware 
bodies heated to progressively higher temperatures are counteracting influences which 
apparently result in least resistance to moisture expansion for those bodies matured at 
cone 6 to 8 and having an absorption of about 10%. (3) Glazed earthenware may be 
subject to crazing caused by penetration of moisture through the glaze and the resultant 


1932 WHITE WARES 623 


moisture expansion of the body. (4) Reactions induced by heating autoclaved speci- 
mens and evidenced by contraction are relatively sluggish at 120°C, they proceed faster 
as the temperature is raised, and are markedly accelerated at temperatures above 230°C. 
(5) Autoclaved specimens of white ware which have expanded due to reaction with 
moisture apparently return to their original length when cooled to room temperature 
after being held for a reasonably short time at 250 to 270°C in air and under a 
. See also Ceram. Abs., 10 [i], 67 (1931) and following abstract. R.A.H. 
Contribution to the question of water expansion of white ware. K. TRAUTMANN. 
Ber. deut. keram. Ges., 13 [7], 316-22 (1932).—Some comparative tests with different 
steam pressures in autoclaves to determine the water expansion of whiteware bodies 
further work is pointed out. E.J.V. 
Alteration of the eneity of porcelain bodies. M. W. Fierov. Ber. deut. 
keram. Ges., 13 [6], 257-68 (1932); for abstract see Ceram. Abs., 11 [3], 188 (1932). 
E.J.V 


High-voltage insulators. W. Howarp Muuer. Elec. Rev., 111 [2857], 278-79 
(1932).—The design and assembly of multipart insulators call for the greatest of care. 
Porcelain, a relatively inelastic medium having a low tensile strength and a high strength 
in compression combined with an extremely low-temperature coefficient, has to be 
joined part to part and part to sections of metal having widely differing characteristics 
The only satisfactory media for the assembly of the material have in themselves char- 
acteristics differing from either porcelain or metal. In insulators of relatively large 
diameter and horizontal surfaces a marked tendency toward radial cracking must exist. 
This may well be relieved by forming a bulbous section at the outer rim which at the 
same time relieves electric stress at this point. Electrical tests of the unassembled shells 
should be of the utmost severity. Sound porcelain has nothing to fear from a severe 
testing. No testing specification should omit tests at 200,000 cycles nor those with 
steep-fronted impact cycles. In every case where porcelain with sufficient thickness 
for the test concerned has failed under these tests, there has been positive evidence of 
concealed faults. The normal frequency test specified in British Standard Specifica- 
tion No. 137/1930 will make no impression on shells containing laminations or internal 
flaws unless the flaws are of a serious nature. Raising the applied voltage until a condi- 
tion of violet sparkover with bright bluish sparks is attained raises the standard of the 
test to a remarkable degree without risk of damage to sound material. E.P.R. 

Mechanical strength of ceramic insulators exposed to electric shocks. K.DRaABGER. 
Arch. Elektrotech., 26 [8), 597-610 rr Sagres show the influence of the type 
of voltage, temperature, polarity, and time of shock in homogeneous and nonhomo- 
geneous fields. Specially made samples and technical products were tested. In some 
cases only partial destruction was observed. The best form against shock is a rounding 
off of all points and edges. The insulators should be made in one piece only, if —_- 


Electrical breakdown of solid insulators. R. Wipsroé. Arch. Elektrotech., 26, 
626-31 (1932).—The electrical breakdown is supposed to be caused by an ionization by 
impact. Using the known data of the lattice energy and the radii of the ions of sodium 
chloride, the limits of the breakdown field are calculated. The results of the calcula- 
tion are found to agree satisfactorily with the experiments. W.M.C. 

Size control in the manufacture of porcelain insulators. E.H. Fiscner. Ceram. 
Ind., 19 [4], 184-85 (1932).—F. discusses size control in the manufacture of porcelain 
insulators and gives data on shrinkage and shrinkage allowances. W.W.M. 

Stress problems overcome in cemented insulators. E.H. Fritz. Elec World, 100 
[7], 221-22 (1932).—-Studies were made of (1) the behavior of cement with and without 
resilient coatings on the porcelain insulator, and (2) the effect of changes in the porcelain 

y the angles of slope between two porcelain parts cemented 
together, as found in a multipart pin-type insulator. Results are discussed - ow 

Nonsiliceous porcelain with a pure fluorite base. A. Damrens. Chim. & ind. 
[Special No. ], pp. 493-95 (March, 1932).—D. gives researches and results obtained and 
describes a fluorite electric furnace. See also Ceram. Abs., 11 [3], 188 Fm. a 

Pour marks on porcelain. ANGELO Casticiion1. Industria chimica, 6, 1260-65 
(1931).—K. discusses the appearance of pour marks on porcelain and attributes them to 
the fact that a small part of the clay is present as a colloidal solution rather than in sus- 
pension. M.V.K. 

Operation control and quality testing in the mosaic tile industry. Hans LEHMANN 
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AND UrsuLA WERTHER. Ber. deut. keram. Ges., 13 [7}, 281-316 (1932).—This treatise 
takes up the chemical, physical, and technical questions in the manufacture of mosaic 
tile. The mosaic tile body is prepared by three processes which are described and the 
advantages and disadvantages of each are pointed out. Finally, the authors describe 
the pressing, drying, setting in saggers, firing, and sorting of the tile. The quality of 
the finished product is largely dependent on the proper selection of the raw materials 
The methods for testing the chemical and ceramic properties are described and the 
results of testing typical raw materials for the production of mosaic tile are compiled. 
Next to the choice of raw materials in its influence on the finished product is the fineness 
and thorough homogenizing of the mixture of raw materials. Several methods of deter- 
mining the degree of fineness which are available to the ceramic operator are described. 
Comparative analyses were made with the Gonell laboratory air separator and pipette 
apparatus. ‘hese showed that this special apparatus could be used for testing the 
dry pzepared material although the cheaper and simpler pipette apparatus can also be 
used for comparative tests. The description of the production methods follows that 
of the testing of the finished product. The requirements set for mosaic tile are density, 
, and acid and frost resistivity. Four known methods for determining the 
density were tested with the result that the boiling method was proven to be the most 
rapid, simplest, and most reliable. Tests of resistance to compression and to torsion 
were made on a large number of different mosaic tile and the results are discussed. The 
tests used for the control of acid stability and safety against frost showed that mosaic 
tile, which showed the typical properties of vitrified bodies, were stable toward acids 
and alkalis as well as capable of enduring freezing tests of long duration at —25° without 
any damage. As a special test for mosaic tile, the determination of reflecting power is 
undertaken as the consumers who use the tile for operating rooms have set definite 
standards for the reflecting power of the wall and floor tile. Illustrated. E.J.V. 


PATENTS 


Electric insulator. W.D. Kyie (Line Material Co.). U. S. 1,877,903, Sept. 20, 
1932. 

Method and apparatus for producing tile. R. B. Kester anp R. W. Pumps. 
U. S. 1,878,780, Sept. 20, 1932. 

Closet bowl with spray receptor. L. B.Srive (Crane Co.). U.S. 1,878,910, Sept 
20, 1932. 

Dripless spout for pouring vessels of ceramic material. CuristopH ACHTZIGER 
(Porzellanfabrik Weiden Gebr. Bauscher). U.S. 1,878,996, Sept. 27, 1932. 

Tile-surfaced structural element. J. F..Doven (American Tile Fixture Co., Inc.). 
U. S. 1,880,015, Sept. 27, 1932. 

Tiled wall construction. Henry RiTHNeR. U. S. 1,880,282, Oct. 4, 1932. 

Water closet. J.M.TEAHEN AND WILLIAM TayLor. U.S. 1,880,298, Oct. 4, 1932. 

Drainless closets. E.M.Grnpers. Brit. 380,490, Sept. 28, 1932. 


Equipment and Apparatus 


Control of plasticities of ceramic slips. Water L. SHearer. Jour. Amer. Ceram 
Soc., 15 [11], 622-29 (1932). 

Inner structure of solid inorganic compounds at high temperatures. Electrical con- 
ductivity, diffusibility, and reactivity of magnesium orthosilicate and magnesium ortho- 
germanate in the solid state. JANDER AND Stamm. Z. anorg 
allgem. chem., 207 [3], 289-307 (1932).—From measurements of the electrical conduc- 
tivity and diffusibility of Mg:SiO, and Mg,GeO, the authors draw conclusions as to the 
internal structure of the compounds at high temperatures. They find that Mg.GeO, 
has a transition point at 1065°, above which it is isomorphous with olivine and below 
which it has a spinel structure. The spinel structure shows a greater conductivity than 
the olivine type. In the spinel structure conductivity is partly ionic; in the olivine type 
it is apparently electronic. The diffusion of germanium into Mg,SiO, between 1070 
and 1200° is rapid. Mg,SiO, crystallizes in a double oxide lattice. A more detailed 
discussion of the structures follows. See also Ceram. Abs., 11 [1], 62; [4], 268 (1932) 


L.T.B. 
Gas-fired furnace. Denver Fire Clay Co. Chem. Met. Eng., 39 [6], was 
for abstract see Ceram. Abs., 11 [10], 538 (1932). 
Industrial electrical oven. ANoN. Chem. Met. Eng., 39 [8], 459 (1932).— ~ te 
of vapor pressure, humidity, and temperature at any desired value within a wide operat- 
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ing range are features of a new temperature-control cabinet for experimental and plant 
work in drying, firing, evaporating, and other operations. The cabinets employ forced- 
air circulation, are completely self-contained, and are available in a standardized series 
of sizes for maintaining dry- and wet-bulb temperatures in approximately the range from 
5° above room temperature to 150°F. Vapor pressures that can be maintained range 
from 0.5 to 4.5 in. of mercury above atmospheric pressure. G.RS. 
Melting furnace. G. Zoros. Feuerungstechnik, 20 (9), 135-36 (1932).—A new 
melting furnace built according to the method of Zotos is described in detail. M.V.K. 
Determining the melting t of minerals in an electric short-circuit furnace. O. 
WEIGEL AND F. Kaysser. tech. Ber., 10 [8], 443 (1932); for abstract see Ceram. 
Abs., 11 [7], 417 (1932). M.V.K. 
Vol regulator for furnace control. VauGcHan W. Srotr. Jour. Sci. Instru- 
ments, 8 [10], 313-16 (1931).—-A simply constructed regulator capable of maintaining 
a constant ‘‘root mean square”’ voltage for long periods in the circuit of an electric- 
resistance furnace is described. Essentially, it consists of a mercury thermometer in 
whose ends platinum wires have been sealed. Contact is made between these when the 
mercury expands to the 125°C position. A heating-coil wound on the bulb of the ther- 
mometer is shunted across the points in the furnace circuit where voltage control is re- 
quired. The platinum wires are connected to the input side of a delicate relay containing 
a mercury tilting switch. The output side of the relay is connected with the furnace 
circuit so that contact by the mercury between the platinum wires reduces the main 
furnace current. A sketch of the thermometer set-up and a schematic diagram of the 
electrical circuits are given. J.L.G. 
Dilatometer. W. E. Prytnercn. Jour. Sct. Instruments, 9 [4], 128-31 (1931).- 
P. uses an oscillating valve circuit to correlate the thermal dilatation of short metal 
specimens with temperature changes. Expansion or contraction of the specimen moves 
a small condenser plate, the other plate of the condenser being fixed. The condenser 
forms part of the series grid capacity of the circuit and hence small changes in the ca- 
pacity of the condenser cause relatively large changes in the anode current of the valve. 
Continuous records of the anode current and of the temperature of the specimen are 
made simultaneously on a Cambridge Thread Recorder. Thus length changes are 
correlated with the temperature of the specimen. A Hartley type oscillator was used. 
Two schematic diagrams, a sketch of the furnace set-up, and two typical dilatation 
curves are included in the paper. Difficulties were encountered in attempting to 
measure the absolute values of length changes. These are due in part to a gradual 
creep in the zero of the recorder associated with drift in valve characteristics. The 
apparatus is sensitive to detect changes of length of less than a millionth of an inch. 
The absolute accuracy, however, falls far short of this value and decreases with increase 
of the measuring period. J.L.G. 
Apparatus for the continuous recording of py. I. General description. A. E. J 
Vickers, J. A. SuGpEN, AND R. A. Bett. Chem. & Ind., 51 [26], 545-54 (1932).—The 
apparatus is well constructed and simple to operate. It was built primarily in connec 
tion with the measurement of the fx» of clays and soils. IJ. Principles of design of 
thermionic potentiometers. Jbid., 51 [27], 570-74 (1932).—A number of valves were 
tested and a list is given of those recommended for use in the thermionic potentiometer. 
G.R.S 
Portable thermionic electrometer for the determination of glass-electrode potentials. 
C. Morton. Jour. Sct. Instruments, 9 [9], 289-93 (1932).—A portable thermionic 
electrometer with self-contained potentiometer, standard cell, and rugged pointer 
galvanometer is described. Illustrated. J.L.G. 
double monochromator and vario-illuminator with mirrors (instead of lenses) 
for the region of 0.2 to 3mu. Cari Leiss. Z. Physik, 77 [5-6], 412-14 (1932).—A 
new quartz double monochromator is described in which mirrors with great reflectivity 
in the ultra-violet are used, so that focusing for different wave-lengths is no longer neces- 
sary. 
Objective micropyrometer. G. Lewin, W.-W. Logpe, anp C. Samson. Z., tech. 
Physik, 13 [9], 415-20 (1932).—-A new micropyrometer is described for measuring the 
temperature of incandescent bodies down to a diameter of 5u. An amplifier is used with 
the new instrument. The lower limit of the measuring range is about 1450°K using a 
50-fold magnification and 1780°K using a 140-fold magnification. The accuracy of 
measuring is at 2400°K. W.M.C. 
Cooling of Globars using photographic pyrometers. R. Hase. Z. tech. Physik, 13 
[9], 410-15 (1932).—Temperature measurements can be made by photography if the 
effective wave-length is known. By an interpolation using gradation steps and photo- 
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electric photometers, the rapid cooling of Globars and similar processes can be measured 
should be used. W.M.C 


Total refractometer. A.W. Tronnier. Z. tech. 13 [9], 402-406 (1932).— 
The new refractometer is built in such a way that the index of refraction of the measuring 


(1932).—The indicator has a direct-reading scale with two ranges, 1100 to 2600°F 
and 2200 to 3700°F. For the third range a conversion table is supplied. The rheostat 
for controlling the lamp current is contained in the telescope. This makes it easy to 


scope when making the measurement. The indicator weighs only 5 Ib — 

6x6x3 in. .R.S. 
Manometric apparatus for mechanical analysis of soils and other disperse systems. 

A. N. Port. t., 34 [2], 115-21 (1932).—The apparatus is described. It is based 


ll ‘liquid manometer, having a mixture of aniline and 
benzene (of density slightly greater than water) as the heavier liquid and water itself 
as the lighter liquid. G.R.S. 
investigation of minerals and rocks. N. VEpENEEVA. Mineral. 
Suir’e, 6 [12], 1087-92 (1931).—Different apparatus used for microscopical investiga- 
tions are described. M.V.K: 
Precision photo-electric controller. C.W.ta Prerre. Mech. World, 92 [2383], 218 
(1932).—This article describes the first application of a new photo-electric controller 
which has been developed in America by the General Electric Co. It may be used 
for the control of processes for which hitherto only extremely delicate instruments have 
been available. E.P.R. 
Progress in testing of materials by X-ra — A. Herr. Schmelsschweissung, 10 [11], 
258-62 (1931); abstracted iri Metals & A , 3 [6], 166 (1932).—It is noted that, for 
very valuable objects, the X-ray investigation should not be restricted to the finished 
product but should start during the early manufacturing process. This will often save 
expensive repairs while the testing in earlier stages requires only a negligible outlay. 
The safety of operation, economy, and reliability of X-ray testing as applied with 
modern ap tus is discussed and illustrated by examples. E.P.R. 
Mothade and roculte of the investigation of sub-crystalline materials. I-II. 
F. D. Mres. Jour. Soc. Chem. Ind., 51 [31], 247-55 (1932).—X-ray apparatus and 
methods and X-ray diffraction diagrams and their significance are described. G.R.S. 
Constant-temperature cells for Ind. S11 observations. J. B. M. Coppocx, J. 
Corvin, AND J. Hume. Chem. & Ind., 51 [34], 700-701 (1932).—Two cells are de- 
scribed which were used for microscopic observations and for obtaining photomicro- 
graphs of the decomposition of crystals at constant temperature G.R.S. 
se of electron tubes. W.R.Kinc. . Maintenance Eng., 90 [10], 377-79 (1932).— 
Electron tubes are being used in the factory to count parts, operate switches, and control 
welding machines. Illustrated. J.L.G. 
Electrostatic precipitation in industry. H. W. Wacner. Glass, 9 [8], 352-53 
(1932).—Removal of dust from gases by electrostatic means is outlined. G.R.S. 
of metals at high temperatures. F. L. Urretmann. Phil. Mag., 10, 
633-59 (1930).—The thermal expansion coefficients of tin, cadmium, zinc, lead, alumin- 
ium, copper, brass, cobalt, nickel, and steel were measured by an interferometer 
method up to 700°C. The course of the expansion curves for all of the metals did not 
fit either the quadratic or Thiesen’s formulas. Different changes in slope of the tem- 


perature-expansion curves are observed for some of the metals. J.T.L. 
Continuous filtering and drying of pottery slip. L.A. Mrrcnert. Trans. Ceram. 
Soc. [Eng.], 31 [8], 288-94 (1932); for abstract see Ceram. Abs., 11 [6], 380 sy or 
.G.H. 


Application of stellite. J.L.Spence. Clay Prod. News, 5 [2], 1-3 (1932).—S. cites 
the use of stellite beads around the periphery on the foreward face of the augers in 
the plant of the Sun Brick Co., Ltd. This procedure increased the life of the augers 
from about 30 days to 6 or 7 months. The wearing edges of other machinery and tools 
were stellited with similar results W.W.M. 

Investigations by the Physikalisch-Technischen Reichanstalt in the region of low 
temperatures. F. Henninc. Z. Ver. deut. Ing., 76 (24), 577-80 (1932). —Apparatus 
for making measurements at low temperatures, ‘from 1 to 200°K, is described. The 
methods for measuring the temperatures are given. L.T.B. 
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Dual vol connections for induction motors. A.C. Ror. Maintenance Eng., 90 
[10], 384-86 hase, four- to ten-pole 
motors are considered. Illustrated. See also Ceram. Abs., 11 [10], 537 (1932). 

J.L.G. 


lubricating systems. Frep H. Low. Maintenance Eng., 90 [10], 
(1932).—A high-pressure lubricating system for handling plastic heavy-body 
greases is described. 100 Ib. and is electrically 
controlled. Illustrated. See also Ceram. Abs., 11 [10], 544 (1932). J.L.G. 
Contact rails for cranes and loading plants. P. Vaniz. Eng. Progress, 13 [9}, 
204-205 (1932).—A copper-headed steel contact rail is described which eliminates the 
difficulties of the i t stability and consequent uneven and premature wear 
ose when trolley wires are used for contacts. Illustrated. J.L.G. 
Air compressors. F.T.Harrison. Ind. Finishing, 8 (11), 7-10 (1932).—Selection, 
installation, relative advantages of water- and air-cooled compressors, lubrication, pipe 
drainage, precipitation of moisture in the line, and prevention of precipitation at the 
gun by heating at this point are considered. J.L.G. 
Heating, Piping, Air Conditioning, 4 (9), 639-41 (1932).—-The minimum air velocities 
required to transport different materials are considered. Equations and charts are 
given. J.L.G. 
Lifting chain maintenance. BENJAMIN HANTMAN. Mainienance Eng., 90 [10], 
380-83 (1932).—The inspection and maintenance of sling chains are described. Illus- 
trated. J.L.G. 
Rotax electric controller. Foxporo Co. Glass Ind., 13 [10], 172 (1932); Gas Age- 
Rec., 70 [13], 325 (1932).—The new electrically operated control instrument with 
commutator type contacts is used to control temperature, pressure, humidity, flow, or 
liquid level and to give audible or visible signals. It is designed to operate valves, com- 
pressors, blowers, motors, heating units of all kinds, horns, lights, and other electrical 
equi et and has a wide variety of industrial applications. Illustrated. E.J.V. 
eating by forced hot water. H.H.Ancus. Heating, Piping, Air Conditioning, 4 
[9], 642-44 (1932).—The topics considered are the advantages of forced circulation, 
pumps and motive power, boilers for hot water systems, heating surface and water tem- 
peratures, piping layout, freezing of water in radiators, repairs, comparative costs, and 
tation to fluctuating conditions. .L.G. 
an erosion by dust particles. Awon. Chem. News, 145 [3778], 157 (1932).—-A 
study was made of the erosion of fans by the action of dust particles suspended in com- 
bustion gases G.R.S. 
industrial filtration; rotary vacuum filters. H. Mancer. Dechema 
Monopraphien 4 [38-47], 65-96 (1931); Chim. & ind., 27 (6), 1301 (19382).—The opera- 
a rotary vacuum filter and the selection of a suitable filter medium are discussed. 
M.V.K 
Device for revolving oval objects. Ernst BrUcKNER. Sprechsaal, 65 [34], 621-22 
(1932).—A device for simplifying the shaping of oval objects is described. M.V.K. 
Maintenance of pulverized parts. M.C. Carver. Power, 74 [12], 893 (1931); 
abstracted in Metals & Alloys, 3 [8], 248 (1932).—Heat treatment of coal-pulverizer 
hammers increased life from 3 to 15 months. Surfacing or plating had no effect. 
E.P.R. 
Pumps for high vacuum. Anon. Mech. World, 92 [2383], 216 (1932).—-A high 
degree of vacuum hitherto obtainable only in the laboratory is now possible on a com- 
mercial scale, 0.00001 mm. off perfect being a normal figure. The pumps are being 
applied to a number of industrial uses. E.P.R. 
Recorded weights to maintain quality of porcelain ware. Ratpn P. Brown. Ceram. 
Ind., 19 [4], 174-75 (1932).—B. describes a special batch-weight scale, used by the 
Champion Porcelain Co., which prints weights on a record sheet automatically. This 
eliminates errors which might be serious. W.W.M. 
Belt conveyer theory and practice. III. Belt conveyer drives. G. F. Doncs. 
Rock Prod., 35 [18], 62-64 (1932).—D. discusses conveyer drives, including the simple 
level conveyer, simple inclined conveyer, internal drive, internal tandem drive, head 
tandem drive, theory of the tandem drive, inverted tandem drive, hugger drive, and 
unity factor drive. Sketches of each type of drive are shown and a table of drive co- 
efficients i is given. For Part II see Ceram. Abs., 11 [6}, 379 (1932). W.W.M. 
work for polished chromium plating. W.E. Warner. .Can. Machinery, 
42 [11], 23 (1931); abstracted in Metals & Alloys, 3 [8), 245 (1932).—Where Cr plating 
has to be polished, the preparation of the underlying metal is important. The article 
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should be first polished with No. 46 emery using a speed of 8500 ft./min. Successively 
finer grades of emery should then be employed; no grease should be used with the 
emery. When buffing, a speed of 14,000 ft./min. at least should be used, tripoli should 
be the abrasive, and grease used as a lubricant. The piece is then cleaned in an alkali 
bath, rinsed, and plated. If the part is to be plated with Ni or Cr first, it should be 
buffed before final Cr plating. If this procedure is used, the Cr ees en bright 
and polished on leaving the bath and at the most, only a slight buffing will be necessary. 
E.P.R. 


Air conditioning the Detroit Edison Building. J. N. Livermore anp P. S. Hosman. 

Heating, Piping. Air Conditioning, 4 {?h, 593-97 (1932).—A system of air conditioning 
and installed in a research laboratory is described. Illustrated. J.L.G. 

Large plant. A. J6nAs. Tomind.-Zig., 56 [60), 755-56; [62], 780-81 

(1932).—Different types of large drying plants are described. The installation and 


running costs of a large drying plant using the waste heat of a ring kiln are given. 
W.M.C. 


BOOKS 

Chromium Plating. E. S. Ricnarps. 136 pp. Price $3.50. Metal Cleaning & 
Finishing, 4 |9), 517 (1932).—R. covers thoroughly the plating shop and its equipment, 
the polishing shop and rough polishing, copper plating, nickel plating, chromium plating 
aluminum, wood, plaster, glass and other materials, finishing polish for o—s plat- 
ing, and protection of the workers. E.J.V. 

Modern Materials Handling. Simeon J. KosHKun. Published by John Wiley & 
Sons, Inc. Reviewed in Abrasive Ind., 13 [10], 20 (1932).—K. treats and analyzes 
modern methods of handling different kinds of materials and deals with the principles 
and considerations involved in the proper selection of the method of handling any kind 
of material.« E.P.R. 

Correct Machine Lubrication. (Richtigie Maschinenschmierung.) E.W.STernrrz 
J. Springer, Berlin. 177 pp. Paper, 7.80Rm. Mining & Met., 13 [310], 9 (1932).— 
The properties of lubricants and the conditions for proper lubrication are considered 
briefly. The lubrication of different types of engines, turbines, and different kinds of 
machinery used in various industries is discussed. E.J.V. 


PATENTS 


Process and apparatus for separating materials. L.A. Hatcu (Minnesota Mining 

& Mfg. Co.). U.S. 1,877,861, Sept. 20, 1932. 
y-tempering means ‘and method. A. F. C. Lorz (Ceramic Development Corp. ). 

U. S. 1,879,367, Sept. 27, 1932. 

Method of producing high temperatures. R.G. Wuurr. U. S. 1,880,306, Oct. 4, 
1932. An intermittent endothermic process comprises burning a gas mixture con- 
taining oxygen and an oxidizable gas within the interstices of a porous refractory ma- 
terial, then, after the porous material has been heated to a high temperature, electrically 
heating the porous material until a further materially higher temperature is reached, 
discontinuing the flow of the mixture and electricity, and passing a gas or vapor 
which reacts endothermically through the porous material. 

Hydraulic clay molding machine. F.Y. AND McC.intock (F. R 
Galbreath). U. S. 1,881,061, Oct. 4, 1932. 

Manufacture of building brick, tile, etc., from plastic clay. T.S. Biytrue. Brit. 
379,603, Sept. 7, 1932. 


Kilns, Furnaces, Fuels, and Combustion 


Molecular fragments and oxidation processes. Joun R. Bates. Joure Chem. Ed., 
9 [7], 1219-25 (1932)—Evidence is presented to show how important atoms and 
radicals are becoming in the concept of the steps by which chemical reactions take place. 
Specific examples of oxidation which are beginning to be understood on this basis are 
discussed together with the general grounds for assumptions of the existence of such 
molecular fragments. A.K. 


Similitude and heat flow through a granulated material. O.A.Saunpers. Phil. 
Mag., 13, 1186 (1932).—A short discussion is given of the heat flow through granulated 
materials. In the case of heat flow by conduction in a heterogeneous body the case is 
considered in which the particles are conducting bodies. A conclusion is reached that 
if the heat transfer across the air spaces in a granulated material is by conduction alone 
the effective conductivity will be independent of the linear size of the grains. Neglect- 
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ing the conductivity of the air, the effective conductivity will be proportional to that 
of the solid material. If the grains are perfectly conducting the effective conductivity 
will be proportionate to the grain size. J.T.L. 

Temperature a of bodies heated by high-frequency currents. U.Scuwep- 
LER. Arch. Elektrotech., 26 [8], 553-56 (1932). —The distribution of energy and tem- 
perature is calculated for a body of infinite length heated by a high-frequency current. 
The influence of the diameter on the temperature distribution of a high-frequency furnace 
is shown. The calculation of the temperature for the insulation proves that the insulat- 
ing materials have a great influence on the temperature of the inside of the eer 

Change of periodic kilns into zigzag kilns. L. Tonind.- 731, 
915 (1932). 

Small size tunnel kilms. ANon. Tomnind.-Zig., 56 (70), 878-80 (1932). 
years the tunnel kiln has been adapted for use in small plants. A number of tunnel kilns 
are shown using cars or conveyers for loading the product. Illustrated. W.M.C. 

Tunnel-kiln cars for recording the temperature. Prape.. TJonind.-Zig., 56 (60), 
757-58 (1932).—Special cars are provided for tunnel kilns, which carry no ceramic 
products but only several recording instruments and which, from time to time, are 
passed through the kiln to measure the temperature distribution. W.M.C. 

Modern method of firing: the Lepol furnace. Errer, Kart Gosiicn, 
AND ALFRED MULLER. Rev. mat. consir. trav. pub., No. 275, pp. 326-33 (1932).—The 
operation and efficiency of the Lepol furnace is described in detail. Tables and diagrams 
illustrate the article. M.V.K. 

Water-smoking by using the chimney draft of chamber, ring, and zigzag kilns. P. 
Tuor. Tonind.-Zig., 56 (67), 838-40 (1932).—The amount of heat which can be drawn 
out of the kiln is discussed. A table gives the cost of water-smoking for a large number 
of kilns, together with their output. The amount of heat available and the temperature 
of water-smoking are discussed in detail. See also Ceram. Abs., 11 [6], 382 (1932). 

W.M.C. 

Faults in the water-smoking of brick. ANon. Tonind.-Zig., 56 [66], 823-24 
(1932).—In many cases, defects in the furnace construction give bad results when 
brick are being water-smoked. The importance of installing instruments for con- 
trolling the draft of the furnace and its temperature is outlined. W.M.C. 

Fuels, solid, liquid, and gaseous. Norton H. Humpnurys. Gas Eng., 49 [10], 
495-96 (1932).—The desirability of preliminary gasification of fuel, the ‘“‘value’’ lost in 
smoke, heat losses, impurities in solid fuels, combustible matter, and the air supply to 
grates are the topics discussed. LG. 

Determination of the fusion temperature of coal ash. ANON. Queensland Mining 
Jour., 33 (7), 246 (1932).—It is well known that the ash present in coal may be objec- 
tionable for furnace purposes because of its relative fusibility and liability to clinker. 
Generally, there is some connection between the fusion point of the coal ash and the 
tendency to clinker, but there is little reliable data establishing the relations between the 
laboratory test and the furnace. A definite mf has been taken in the correlation of 
the fusion temperature of coal ash with practical furnace conditions in the issue by the 
British Standards Institution of the standard method for the determination of the 
fusion temperature of coal ash. The method, which is based on experiments, is de- 
scribed in Fuel Research Technical Paper No. 23, 1929, and briefly in this article. 

E.P.R. 

Mechanical methods of coal cleaning. W.Wrmson. Mech. World, 92 [2380], 141- 
42 (1932).—In addition to hydraulic and pneumatic methods of cleaning coal there are 
two mechanical methods which are not dependent on the specific-gravity characteristics 
of the materials. These methods are based on the relative frictional and resilient proper- 
ties of the coal and the material to be separated from it. Coal has a coefficient of fric- 
tion less than that of shale. This characteristic is used in the spiral separator to effect 
the segregation of coal and shale. The coal-separating threads, in addition to having 
their downward spiral inclination, also have an inward inclination toward the center 
post. When a particle commences to slide down a separating thread it is subject to 
the following forces: (a) the downward component of the gravitational pull due to the 
inclination of the thread downward; (b) the inward component of the gravitational pull 
due to the inward inclination of the thread; (c) the centrifugal force due to the spiral 
motion round the center post; (d) the retarding force due to the friction. When the 
centrifugal force is great enough to overcome the resultant force of the other three, 
the moving particle gradually travels outward and falls over the rim of the thread. 
E.P.R. 
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Pulverizing coal of moisture content. Anon. Power Plant Eng., 36 [18), 
710-11 (1932).—Paper-mill installation successfully handles local strip mine coal with 
i4% moisture and low fusion-temperature ash. The system is briefly described. 

E.P.R. 

Present-day tendencies in design and operation of coal-preparation plants. H. B. 
Cootey. Can. Mining Met. Bull., No. 242, p . 283 (1932).—The paper deals with (1) 

or de-dusting, (2) picking facilities, X3) labor saving, (4) pressure lubrication. 
(s gate operation, (6) prevention of breakage, (7) conveyer drives, and (8) accessibility 
of every operating part of the plant to facilitate daily care and repairs. G.M.H. 

I. classification of coals. Epirortat. Can. Mining Met. Bull, No. 241, p. 195 
(1932).—-A new method of coal classification has been developed in the Dominion 
Government Mines Branch, the special feature of which is the S. V. I. (specific volatile 

index) ratio which is defined as 

Determined B.t.u. per Ib. of coal—per cent fixed carbon X 14,500 
Per cent volatile matter 


The S. V. I. is mainly for the classification of coals for use in the by-product coking 
industry but is admirably adapted for the classification of all varieties of coal since it 
has a wide range (from below 80 for peat to above 215 for semi-anthracite). G.M.H. 
machines. A. F. Cacney. Can. Mining Met. Bull., No. 242, pp. 
267-82 (1932).—An interesting study is made of types and operation of coal-cutting 
apparatus. G.M.H. 
Gas from hard coal. ANON. Amer. Glass Rev., 52 [1], 25 (1932).—The Anthracite 
Institute in Philadelphia has developed a machine for the manufacture of commercial 
gas from anthracite or hard coal. The machine has been in operation at the Institute’s 
laboratory at Primos, Pa., and is said to produce gas equivalent to ordinary city gas at 
20¢ per thousand cubic feet. Use of the machine in incustries where a standardized 
fuel is required will be pushed. E.P.R. 
Gas in industry. H. Lent. Gas Wasserfach, 74 (9), 873-77; [9], 905-908 (1931); 
abstracted in Metals & Alloys, 3 [7], 224 (1932).—-The speaker at the 72nd General 
Meeting of the Deutscher Verein von Gas- und Wasserfachleuten, June, 1931, Breslau, 
discussed the great advances of gas firing as a coming competitor of electric heat in 
industry. Attention is focused on the characteristics and advantages of both kinds of 
heat applied to industrial furnaces. After a general discussion of the subject, L. takes 
furnaces E.P.R 


up the various types of gas-fired . PR. 
Gas firing improves efficiency of British potteries. A.C.B. Gas Age-Rec., 70 [14], 
340 (1932).—The Fairfield Pottery, Hanley, recently installed a gas-fired oven operating 
on the regenerative principle. Saggers are eliminated, firing costs are cut from 7'/, to 
5% of the selling price, “‘rejects’’ have been halved, furnace maintenance charges are 
reduced to a negligible sum, and operating time for filling an order has been cut from 
14 days to 3 days. E.J.V. 
M accurate heating-value determinations on gases. E. X. Scnumipt. Gas 
Age-Rec., 70 [13], 303-307 (1932).—The effect of gas composition on the accurate 
determination of heating values with water-flow calorimeters is discussed in detail, 
the various precautions necessary in connection with each phase of the determination 
ing enumerated. E.J.V. 
Gas and oil fieldsin map. ANON. Amer. Glass Rev., 51 [50], 12 (1932).—A map of 
the U. S. showing the oil and gas fields, recently published by the Geological Survey, 
Dept. of the Interior, may be purchased from the Director of Geological Survey, ha 
ington, for $1.00. E.P.R 
Glass plant fuel-oil systems. W.Romic. Glass Ind., 13 [10], 159-62 (1932). 
The fuel-oil system must be fitted to meet the requirements of the oil and at the same 
time render, regardless of the viscosity, equally satisfactory combustion results when 
applied to production. A fuel-oil system should handle viscous fuel oils during cold 
weather and be as free from trouble as during warm weather. The handling of fuel 
oil may be classed in five major operations: (1) unloading from car to storage, (2) storing 
and transfer from tank to tank, (3) delivery to service system, (4) delivery to burners, 
and (5) atomizing and burning in combustion chambers. Detailed descriptions of 
the systems to be used in carrying out these operations are given. Illustrated. 
E.J.V. 
Relationship of theory and experience in industrial drying and processing. VI. 
Fuels for general drying and methods of selection. C.F. Mayer. Fuels & Fur., 10 
[8], 5384-38 (1932).—The proper selection of fuel for industrial ovens depends on the 
following important factors: (1) adaptability of fuel to work processed, (2) methods of 
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application, (3) B.t.u. efficiency and fuel costs, and (4) installation investment, interest, 
depreciation, and maintenance. These points are discussed thoroughly. as < ced 
For Part V see Ceram. Abs., ll {10}, E.J.V 

ent of obsolete brick plants. L. Scummiz. Tonind.-Zig., 56 [63], 792 
(1932).—S. deals with the conversion of a noncontinuous kiln to one with continuous 


operation. W.M.C. 
Soot. ANON. Feuerungstechnik, 20 [9], 129-30 (1932).—The formation and com- 
position of soot are discussed. M.V.K. 


Nova Scotia and the coal-mining industry. F. 9 Se won Can. Mining Met. Bull., 


powerful coal cutters, pod pe (7) in the submarine 
field greater use of lateral haulages, (8) larger coal cars underground, (9) use of steel 
arching, props, and strapping to supersede timber for roof support, and (10) mechanical 


coal cleaning. 

Advance in mechanization in collieries of the Sydney coal field. A. S. MacNen. 
AND Jos. KALBHEEN. Can. Mining Met. Bull., No. 242, p. 289 (1932).—As complete 
mechanization as conditions will permit has been aimed at with resultant — costs. 

._M.H. 


BOOKS AND BULLETINS 


Smoke: A Study of Aerial Disperse Systems. R. Wayitaw-Gray anv H. S. Par- 
TERSON. 192 pp. E. Arnold and Co., London, 1932. Reviewed in Chem. & Ind., 51 


trated and clearly written. .R.S. 
Examination of Fuels and Their Roenner Evaluation. (Die Untersuchung der Brenn- 
stoffe und Ihre Roennerische Auswertung.) M.Do.icn. Wilhelm Knapp, Halle (Saale), 
Germany. 252 pp. Price, paper, 18.50 Rm. Mining & Met., 13 [310], 9 (1932).— 
This book is designed for the fuel chemist who is called upon to determine from analyses 
the suitability of a coal for various industrial purposes. The a te methods of 
analysis are described in detail and their bearing on the value of the coal is discussed. 
D. shows how the analytical data may be used to calculate the yield of tar, gas, and coke 
and the economic possibilities of the fuel. E.J.V. 
Removal of soot from furnaces and flues by use of salts or compounds. P.NicHoLis 
AnD C. W. Stapies. Bur. Mines Bull., No.360. 76 pp. 10¢ from Supt. of Documents, 
Govt. Printing Office, Washington, D.C. A list of compounds which have been pro- 
posed, patented, or sold for this purpose is included. A detailed report of tests made 
and results obtained is also given. R.A.H. 
Heat transfer from a gas stream to a bed of broken solids. C.C. Furnas. Bur. 
Mines Bull., No. 361. 88 pp. 10¢ from Supt. of Documents, Govt. Printing Office, 
Washington, D. C. The report presents data on heat transfer from a gas stream to a 
bed of broken solids for a considerable range of materials, particle sizes, gas velocities, 
and temperatures in a general form so that they may be applied to any type of system 
studied. R.A.H. 
Furnace Technical Calculations. (Feuerungstechnisches Rechnen.) Guz. 
8.00Rm. Reviewed in Sprechsaal, 65 [34], 634 (1932).—The book deals with (1) fuel, 
(2) combustion, (3) efficiency and heat losses, (4) heat diagram, (5) heat transfer, 
(6) processes of flow, (7) obtaining draft, and (8) gas-technical calculations. See also 
Ceram. Abs., 10 [9], 658 (1931). M.V.K. 
Chemistry of Coal. W.Fucus. Chem. & Ind., $1 [30], 641 (1932); for abstract see 
Ceram. Abs., 10 [12], 857 (1931). G.R.S. 


PATENTS 


Kiln furniture. L.L.Lapp. U.S. 1,879,808, Sept. 27, 1932. 
Smoke-cleaning device. JoserpH U.S. 1,881,058, Oct. 4, 1932. 


fewer and : mines, | electrification of all 7 , (3) total extraction of the 
| 
) dilution of a small quantity of hot vapor by a relatively large volume of cold air is dis- 
cussed. Methods are described for measuring the size of the particles, their mass, 
and the number of them in unit volume. The subsequent history of the newly formed 
particles, as observed in the ultramicroscope, the rate of growth, the manner of growth, 
and the structure of flocculation or coagulation are fully treated. One chapter de- 
| scribes the structure of smoke particles of different materials. The book is well illus- 
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Geology 
Laws of soil colloidal behavior. IX. teric reactions and isoelectric weather- 
ing. Sante Martrson. Soil Sci., 34 [3], (1932).—When an insoluble weak 


base, represented by B(OH);, reacts with a weak acid, as H;A, to form an insoluble 
B(OH), H,A 

compound there results (a) HAC , (6) HA = BOB, and (c) Bor or 
B(OH), 


2 

any intermediate combination. These compounds contain acid and basic residues of 
varying strength and react amphoterically. Where the acid residue is weak, as in (a), 
the isoelectric pq will be high and where the acid residue is strong as in (c), the iso- 
electric point will be at a low py. This relation between the composition and the iso- 
electric pu has been applied to a stucly of the process of weathering. It is true in general 
that amphoteric compounds are least dispersible, least soluble, and least ionized, and 
are therefore most stable at their isoelectric point. Under conditions of heavy leaching 
the tendency would be for the formation of an isoelectric soil complex. A study of the 
prevailing px in different latitudes of humid regions, of the composition of soil colloids, 
and of river water supports this theory of isoelectric weathering. For Part VIII see 
Ceram. Abs., 11 [8], 469 (1932). G.R.S. 

Soluble aluminum studies. I. Concentration of aluminum in the displaced soil 
solution of naturally acid soils. W.H. Pierre, G. G. PoHLMAN, ANp T. C. McILvarne. 
Soil Sci., 34 [2], 145-60 (1932).—Thirty acid soils representing some principal soil types 
were obtained from nine states, and the relations between their soluble aluminum con- 
tent and the concentration of hydrogen and other ions and salts in the displaced soil 
solution were studied. G.R.S. 

Studies on the mechanism of ionic exchange in colloidal aluminium silicates. Hans 
Jenny. Jour. Phys. Chem., 36 [8], 2217-58 (1932).—Ionic exchange (replacement of 
cations) was studied in various artificial and natural aluminium silicates such as per- 
mutite, zeolite, Putnam clay, and bentonite. Electrodialized colloidal aluminium sili- 
cates contain exchangeable hydrogen ions and behave-in many respects as colloidal acids. 
The strengths of these acidoids v=ry as follows: permutite < Putnam clay < bentonite. 
In all exchange reactions pronov ced lyotropic series can be observed. For the adsorp- 
tion of monovalent cations the following relationships were found: permutite: Li < Na < 
K < Rb < Cs < H, Putnam clay: Li = Na < K < H, bentonite clay: Na Ss Li Ss 
K < H. The release or outgo of adsorbed cations takes place in the reverse order of the 
intake. The explanation of the individual behavior of the cations in the exchange 
process is based on Coulomb’s law which expresses the magnitude of attraction existing 
between negative oxygen ions of the crystal lattice and adsorbed ions. Ionic exchange 
affects the hydration of the colloidal particle. On the basis of space relationships it is 
suggested that clays with adsorbed divalent cations should contain more water than 
clays having monovalent cations. Hesystems are necessarily most hydrated. 

G.R 

Mechanism of the coagulation of sols by electrolytes. III. Exchange + coll 
during the coagulation of hydrous oxide sols. H.B. Weiser anp G. R. Gray. Jour. 
Phys. Chem., 36 [8], 2178-93 (1932).—A comparison was made of the methods em- 
ployed by Weiser and by Rabinovitsch for following the stepwise displacement of chlo- 
ride ion from hydrous oxide sols during the dropwise addition of electrolyte to the sol. 
For Part II see Ceram. Abs., 10 [8], 606 (1931). G.R.S. 

New methods and points of view on the synthesis of minerals and rocks. V. M. 
Gotpscumipt. Naturwissenschaften, 20 [20], 337-40 (1932).—In the synthesis of 
minerals by means approximating the natural processes, the main difficulty encountered 
is the time factor, e.g., mineral formation in nature often occurs over a period of hun- 
dreds of years. To eliminate this time factor (1) materials such as fluxes may be added to 
hasten mineral reaction and formation; (2) extremely high temperatures may be at- 
tained for facilitating crystal formation; or (3) experiments may be performed whereby 
extremely small crystals can be identified and the process of formation studied in detail. 
Such means of experimentation are offered by the microscope and X-ray. These meth- 
ods have been used extensively in the firing of clays, reactions in silicate melts, etc. 
From the difference in the size of the crystals as produced in the laboratory and those 
found naturally, a correction may be applied for the time factor. L.T.B. 

Secondary structure and mosaic structure of crystals. F.Zwicxy. Phys. Rev., 40 
[4], 63-77 (1932); abstracted in Metals & Alloys, 3 [8], 239 (1932).—A brief summary is 
given cf some of the essentials of the theory of the secondary structure. This struc- 
ture is very sensitive to external distributing effects which frequently cause the transition 
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of crystals from thermally stable into thermally pseudostable configurations for which 
the term mosaic structure is proposed. A discussion of the relation of the mosaic struc- 
ture to the secondary structure is given. It is shown that several fundamental causes 
are operative during the growth of crystals which endanger the format*on of thermally 
stable configurations. The most important of these is due to the fact tnat on solidifica- 
tion the heat of fusion must be carried away from the growing surface. The resulting 
temperature gradient is often great enough to produce plastic deformation in the crystals 
in status nascendi. A short review is given which shows that the adoption of the con- 
ception of a secondary structure and the closely related mosaic structure provides an 
adequate basis for the understanding of the totality of phenomena which is characteris- 
tic for the solid state of matter. E.P.R. 
Crystal structure of kaolinite. J.W.Gruner. Z. Krist., 83 [1-2], 75-88 (1932).— 
The structure of kaolinite was examined by the powder method. Pauling’s recent pro- 
posal of a monoclinic hemihedral sheet structure for kaolinite was confirmed. The 
space group is ot. The dimensions of the unit cell are ap = 5.14A, by = 8.90A, co = 
14.51A, and 8 = 100°12’ though # may be as large as 101°30’. The cell contains four 
molecules (OH),ALSi,0;. The theoretical density is 2.609. Anauxite is kaolinite in 
which Si occupies Al positions with a covalence of 6. To compensate the electrostatic 
valence O takes the place of OH, which accounts for a decrease of H,O in analyses of 
anauxite. G.R.S. 
Different habits of fluorite crystals. JuLtzn DruGmMaNn. Mineralog. Mag., 23 
[137], 137-44 (1932).—-A treatise is given on the variations in habit of fluorite crystals. 
Temperature is suggested as the probable main factor conditioning the habit of fluorite 
at different stages of growth. A.K. 
Kinetics of crystallization processes. F. v. Goter anp G. Sacus. Z. Physik, 77 
[5-6], 281-85 (1932).—An equation has been worked out for the kinetics of a definite 
crystallization process from nuclei formation and crystal growth. Size distribution of 


particles is discussed. L.T.B. 
Why crystals exist. F.Zwicxy. Metals & Alloys, 3 (8), 240 (1932); for abstract 
see Ceram. Abs., 11 [1], 59 (1932). E.P.R. 


Percussion and pressure figures and mechanical twinning of quartz. A. SHUBNIKOV 
AND K. Zinseruinc. Z. Krist., 83 [3-4], 243-64 (1932).—A method was worked out for 
the preparation of percussion and pressure figures of quartz. The form of the figures 
agreed with the geometrical crystallography of quartz. Factors which influenced the 
magnitude of the figures were studied. By means of pressure of a steel sphere on the 
quartz surface a twin was formed. Its form agrees with the symmetry of quartz. 

G.R5. 

Anorthoclase-bearing rock glass. L. HAwkes aNp H. F. Harwoop. Mineralog. 
Mag., 23 [138], 163-74 (1932).—Analyses and description are given of a feldspathic 
rock which is favorable for this investigation of the relationship of the composition of the 
first-formed feldspar to that of the ground mass. The rock is high in Na,O, bearing 
insets relatively high in K,O, so that differentiation appears to be proceeding toward a 
soda-rich magma. This is contrary to a general rule deducted by Vogt that in acid 
magmas with an orthoclase content of less than 40%, the first-formed feldspar is poorer 
in orthoclase than the magma. A.K. 

Synthesis of kaolin. W. Noir. Naturwissenschafien, 20 [21], 366 (1932). — 
Kaolin was synthesized from an amorphous Al,O,;-2SiO, aqueous complex by hydrother- 
mal treatment in a pressure bomb. L.T.B. 

Distinction of pyrite from marcasite. F. A. Bannister. Mimneralog. Mag., 23 
[138], 179-87 (1932).—Color and density methods can not be conclusive and chemical 
methods are not reliable. The application of X-ray methods affords most certain 
means of distinction between marcasite and pyrite and a detailed account of the meth- 
ods used is given. A.K. 

Some aspects of applied geophysics. A.O. Rankine. Nature, 130 [3281], 421-24 
(1932).—The geophysical methods which have proven of practical value in determining 
underground structure and in locating ore beds are (1) the gravitational method, (2) 
the seismic method, (3) the magnetic method, and (4) the electrical method. The 
gravitational method through the use of the torsion balance has given results which 
have led to the delineation of salt domes, limestone anticlines and syneclines, rock faults, 
and deposits of hematite or of brown coal. The seismic method, employing a seismo- 
graph to measure tremors caused by explosions, depends for its success on a large velocity 
ratio between the rocks constituting the various beds. Salt domes under alluvial de- 
posits fulfill this condition and have been detected by this method. It has also given 
valuable results in determining the underground contours of limestone anticlines and 
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deep-seated granitic basements at depths of several thousand feet. Although allowing 
Seema application than the gravitational method, its results are not as easily 


The magnetic method, consisting of measuring local variations in com- 
ponents of the earth’s field portable meters, is the simplest and 
At present, magnetic instruments are not available 

i * Principles Practice 
Prospecting” (Coram. Abs., 11 [6], 386 (1932)). J.LG. 
A. N. Pur. 33 (0, 406-11 1932).—The clay (0.001 mm.) content of a soil 
amount of accuracy by the of an empirical form G.R.S. 


Clay, its V. Cearrin. Céram. 
oe bn No. pp. 11-13 (1932).—C. gives the decomposition of rock, chiefly feld- 
a carbonated waters, temperature changes, etc., as the origin of clay. Suspen- 

of cays base on rao pares A A 

clays based on the silica-alumina ratio and impurities is given. A sum- 

clay production in France is included. M.H.B. 

surveys over mineral, diabase, and artificial dykes. A.S. Eve ann D. A. 
Keys. Can. Mining Met. Bull., No. 239, pp. 119-25 (1932).—Detection of magnetic 
dykes by using magnetic variometers is the oldest ap tion of geophysics to mining 
and is one of the more simple and certain methods locating such deposits. Recent 


jeptl ; 
be used to distinguish mineral from diabase dykes. Pa ne eee 


of kaolin and clay research. E. DrrT.er. 
Tonind.-Zig., 56 (67), 836-38; [71], 891-93; [75], 939-40 (1932)——The formation of 
discussed. Several factors i 


influence these acting in a 
erent way for alumina, ete. The of feldspars, as outlined by 
different authors, and the action of acids contained in the soil are discussed ‘orma- 


tion of kaolin has taken place mainly in early geological ages and several theories are 
given for the processes involved. See also Ceram. Abs., 11 [10], 5 ot fy pl W.M.C, 
insulator. ANON. Metal Ind. [London], a}, [6], 
Resources of the Mojave Desert. Park L. Turrmi. Jour. Chem. Pry 9 is}, 
1319-39; [9], 1531-52 (1932).—Detailed descriptions are given of the nonmetallic 
minerals found in the Mojave Desert basin in southeastern Calif. and southern Nev. 
It is estimated that 91% of the world’s production of boric acid and borax comes from 
there. Talc and filtering clay are being shipped. Huge deposits of magnesite and 
alkaline silicates together with ““Tremolite,” a paper filler, and silica sand for the 
preparation of a pure form of quartz glass, are being exploited. Diatomaceous earth, 
kaolin, gypsum, “Bentonite” clays, potter’s clays, and asbestos are also found and some 
of these have reached commercial production. The locality is referred to as “America’s 
Chemical Storehouse.” A.K. 
Clays and clay-products industry in western Canada. I. G. M. Hurr. Clay 
Prod. News, 5 [5], 4-5 (1932).—H. gives a brief survey of the clay-products industry of 
western Canada. He defines clay and touches on its formation and the physical 
and chemical testing of clays from new deposits. Ibid., 5 [6], 1-3 (19382).—The 
uses being given. III. , 5 [7], 1-3 (1932).—The occurrence of various western 
of IV. Ibid., 5 [9], 1-3 (1932).— 
A survey of the clays and clay-products industry of Alberta is presented. See also 
Ceram. Abs., 11 [8], 467 (1932). W.W.M. 
China-clay deposits. Anon. Clay Prod. News, 5 i4}, 3 (1932).—Opening up of 
china-clay deposits in the vicinity of Smoky Falls, north of Kyuskasing, will probably 
continue this year. W.W.M. 
Selenium in Canada. Eprrorm.. Can. Mining Met. Bull., No. 242, p. 238 
(1932).—Selenium is now produced as a by-product in copper refining by the Ontario 
Refining Co., Ltd., Copper Cliff, Ontario, and when market conditions improve will 
probably be recovered at the refinery of Canadian Copper Refiners, Ltd., at Montreal 
East. See also Ceram. Abs., 11 [11], 590 (1932). G.M.H. 
Mineral position of the British Empire. Cuaries Camseti. Can. Mining Met. 


netic variometers its strike and dip with fair accuracy, and estimate the approximate 
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Bull., No. 238, pp. 15-29 (1932).—There is a large Empire surplus of aluminum, chro- 
mite, copper, iron, lead, manganese, nickel, tin, Sac. 
fluorspar, graphite, gypsum, mica, nitrates, petroleum, phosphates, and pyrites, an 
adequate supply of barite and magnesite, an inadequate supply of antimony, and a negli- 
gible supply of mercury, potash, sulphur, talc, and soapstone. In Canada there is a 
large domestic surplus of copper, lead, nickel, zinc, asbestos, gypsum, mica, pyrites, talc, 
and soapstone, an adequate supply of fluorspar, graphite, and magnesite, an inadequate 
supply of antimony, barite, and coal, and a negligible supply of aluminum, chromite, 
iron, manganese, mercury, tin, tungsten, china clay, nitrates, petroleum, phosphates, 
potash, and sulphur. There is little relation between the Empire's position in regard to 
mineral resources and its actual mineral trade position, there being some minerals such as 
copper of which there are large reserves foreign supplies are depended on in some 
measure. G.M.H. 
Red and yellow lateritic soils of Brazil. V.AcGaronorr. Soil Research, 3 [1), 13 
(1932).—Chemical analysis and the microstructure of the soils were studied. It is 
shown that the red and yellow colors are derived from the basalts from which the soils 
were formed. Iron oxide and alumina are present in the form of colloids. C.G.H. 
Bultfonteinite, a new mineral from South Africa. J. Paxry, A. F. WmLiaMs, AND 
F. E. Wricut. Mineralog. Mag., 23 [138], 145-62 (1932).—Afwillite occurs under 
similar conditions as those for bultfonteinite and it is possible to express the composition 
of bultfonteinite in terms of afwillite plus fluorite and calcium hydroxide. A detailed 
description of bultfonteinite’s properties is given. AK. 
German phonolites used in the ceramic and glass industries. HaNs MoTSCHMANN. 
Sprechsaal, 65 (34), 619-21; [3&°, 637-39 (1932).—The chief characteristics and proper- 
ties of different German honolites are discussed and analyzed. M.V.K. 
Investigations of the Viadimirov clays. P.P. Bupnixorr. Mineral. Suir'e, 5 (9), 
1246-54 (1930); abstracted in Chem. Zenir., I, 2102 (1931).—Various clays of the 
Vladimiroy region show slightly different melting points and vitrifying temperatures 
They contain up to 37.4% alumina and crack easily during firing. M.V.K. 
Clays of the Shchekin region. P. P. Bupnixorr. Mémeral. Suir’e, 5 [9), 1240-45 
(1930).—P. discusses the characteristics and properties of the various clays of the 
Shchekin region. M.V.K. 
Refractory clays of the Bolotninski deposits. Y.A.Kuznetzov. Mineral. Suir’e, 
5 [9], 1122-35 (1930).—K.. discusses various refractory clays of the Bolotninski region. 
Large deposits of white clays are found. Their SiO, content varies between 47 to 60%; 
the Al,O; content, between 27 to 33%; Fe,O;, from 1 to 2%; CaO, about 1%; MgO, 
from 0.2 to 1.1%. The refractoriness of the pure clays is high; they begin to vitrify 
at 1730°. The genesis of the clays is given. M.V.K. 
Ukrainian quartzites. P.P.Bupnixorr. Mineral. Suir’e, 5 1254-59 (1930).— 
Data on the chemical composition, specific gravity, and microstructure are given. 


M.V.K. 
Comparative data of Russian and kaolins. V. Iskyur, P. BoroprrzKayja, 
AND T. Korzuxnina. Mineral. Suir’e, 7 {1}, 66-78 (1932).—Kaolins from U.S.S.R., 
Germany, Czechoslovakia, England, and North Carolina are compared and analyzed. 
M.V.K. 


BOOKS AND BULLETINS 


Physical Chemistry in Its tion to Problems of Mineralogy, Petrography, and 
Geology. (Die Physikalische Chemie in ihrer Anwendung auf Probleme der Mineral- 
ogie, Petrographie, und Geologie.) HERMANN JuNG. Gustav Fischer, Jena, 1930. 
10M. Naturwsssenschaften, 20 (31 |, 582 (1932).—This small but comprehensive volume 
includes sections dealing with the following subjects: concept of equilibrium in chemis- 
try, dependence of stability on pressure, effect of pressure on two-component systems, 
solution and solid solution, ternary systems, systems with volatile components, hydro- 
thermal mineral synthesis, magmatic differentiation, general geochemical observations, 
and other subjects. J. has treated his topics in an excellent manner. L.T.B. 

Geology and Pe of Surinam (Dutch Guiana). R.IjzERMAN. xvi + 568 pp., 
maps. Martinus Nijhoff, The Hague, 1931. (In English.) Price 24 gld. Reviewed 
in Geographical Jour., 80, 80-81 (1932).—Bauxite, kaolin, psilomelane, as well as gold, 
etc., are of economic importance. H.HLS. 

ical Characteristics of Minerals Composing Rocks. Kari Cuupopa 
Z. Krist., 83 [3-4], 327-28 (1932); for abstract see Ceram. Abs., 11 [10], mee ss 
G.R.S 


Structure of Crystals. Ratpo W. G. Wycxorr. Metals & Alloys, 3 iS 241 
(1932); for abstract see Ceram. Abs., 11 [2], 138 (1932). P.R. 
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on Se 3 and Petrology. F. F. Grout. McGraw-Hill Book Co., New York, 
$5.00. Jour. West Soc. Eng., 37 [4], 226 (1932). W.W.M. 

ig deposits of Virginia. Anon Va. Geol. Surv. Bull., No. 33; Rock 

Prod., 35 [19], 49 (1932).—The report discusses chiefly the mica and feldspar deposits 
of economic importance in the Piedmont, Va., region. W.W.M. 


Chemistry and Physics 


Viscosity of liquids. E.N.pa C.Anprape. Nature, 128 [3237]. 835 (1931)—A 
agrees with G. W. Stewart (Nature, 128, 727 (1931)) that the liquid state resembles the 
crystalline more closely than the gaseous. He postulates that liquid viscosity is due 
to an interchange of momentum between adjacent layers. This is effected by a tem- 
porary union of molecules enduring only for the brief time required for the molecule to 
acquire a common velocity of translation, i.e., a temporary clinging of molecules of two 


parallel rows moving past each other. This leads to the expression, y = — , where 


» = viscosity, m = mass of molecule, ¢ = average distance between centers of mole- 
cules, and v = frequency of junction or disjunction per second which varies with the 
temperature. Assuming that a melted solid retains in its liquid form enough of its 

character for the molecules to have a frequency of vibration which is prac- 
tically the same as that of the solid form at the melting point, A. employs Lindeman’s 


formula, » = C 
A 
a gram atom at temperature, 7,,, and C = 2.8 X 10", to give the following equation: 
m= 7.82 X 10-*- Calculated and experimental values are compared for 
A 7 
mercury, bromine, iodine, chlorine, oxygen, and hydrogen. Experimental viscosities 
for many liquid metals were conflicting and were not considered. A. considers the 
agreement between calculated and experimental values as satisfactory confirmation of 
his theory that liquids at the melting point behave as crystals which have lost their 
rigidity. J.L.G. 
crystallization of melts. I. A preliminary investigation of the factors in- 
FER the phenomenon. J. F. J. Dippy. Jour. Phys. Chem., 36 [8], 2354-61 
(1932).—Rhythmic crystallization of thin films of a number of molten substances was 
observed. Investigations on the effects of supercooling, the presence of an air interface, 
and the thickness of film were made. G.R.S. 
Procedure for the study of finely crystalline powdered materials by means of elec- 
tron diffraction. F.TRENDELENBURG. Naturwissenschaften, 20 (35), 655-56 (1932).— 
By this method of electron diffraction a characteristic pattern of materials is obtained 
which is similar to an X-ray diffraction pattern. Sharp patterns are obtained from 
materials which give indistinct X-ray patterns. L.T.B. 
Calculation of the number and distribution of sizes of spherical crystals in opaque 
substances by means of circles obtained with a plane section. Ericn Scuem. Z. 
anorg. allgem. Chem., 201 (3-41, 259-434 (1931).—Tammann and Crone have shown that 
conclusions may be drawn regarding the volume of materials from the size and dis- 
tribution of the visible plane surfaces of the crystals in a section of an opaque material 
such as a metal. The authors have reached a rigid mathematical solution of the prob- 
lem with the aid of probability calculations for the case of spherical crystals imbedded in 
an indifferent medium. L.T.B. 
Procedure for changing easily crystallizing materials into a glass. G.TAMMANN AND 
A. ELpracuter. Z. anorg. allgem. Chem., 207 (3), 268-72 (1932).—-At a constant tem- 
perature the number of spontaneous crystal nuclei in an undercooled liquid may be 
expressed as follows: N = n-v-z, where N = the number of nuclei, » = the yolume of 
liquid, and s = time. If the drops of a liquid are cooled quickly, then the temperature 
of the smaller drops decreases more rapidly than the temperature of larger drops. The 
number of nuclei forming, therefore, depends on the size of the drops since the cooling 
rate ‘is dependent on size. When the drops are small the number containing crystal 
nuclei is zero. Glass was blown into a fine spray by an air blast and the drops were 
examined microscopically to determine which had crystallized. The number of drops 
and their size were noted. The size of the drops below which no crystallization was 
evident is given for various inorganic and organic salts. L.T.B 


where 7, = melting point, A = atomic weight, V4 = volume of 
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kaolin crystals. H.Junc. Chem. Erde,7, 113 (1932); 65 [34], 625 (1932).— 
J. discusses the latest researches of P P. Schachtschabel (Ceram. Abs., 10 [7], 524 (1931)), 
K. Spangenberg and J. Rhode (Diss. ‘Kiel, 1927), rer pam and concludes that kaolin 
can be partly dehydrated without losing its structure. Because the remaining water 
is uniformly distributed in ive crystal, ‘“‘zeoliteric’’ dehydration is questioned. With a 
further dehydration an amorphous product results which is transformed into a crystal- 
line form (a-kaolin, Al,Si,O;) when heated to about 550°. The fact that this transforma- 
tion takes place approximately at the same temperature as the transformation of §- 
quartz into a-quartz leads to the conclusion that there is a relationship between these 

phenomena. With rehydration, the process of absorbing water depends on whether the 
preceding dehydration was partial or complete. In the first case the water can pene- 
trate into the remaining crystal lattice; in the latter, one or several aluminium silicates 
are formed which can be converted again into kaolin with appropriate treatment. 


M.V.K. 
Note on the true specific ity of colloid-containing materials such as the bento- 
nites. R. M. WoopMan. Soc. Chem. Ind., 51 [38], 327-28 (1932).—Carbon 


tetrachloride, benzene, and pee cause the least swelling of bentonite. Liquids caus- 
ing the greatest swelling appear to be alcohol, pyridine, and acetone. True specific 
gravity does not appear to be absolutely related to swelling power or to oo - 
-R. 
Space lattice constants of a-Fe,O; and 7-Al,O,. R. Brut. Z. Krist., 83 (3-4), 
323-25 (1932).—New values are as follows: a = 5.429 and a = 54° 58’ for a-Fe:Os;, and 
a = 7.91 for y-Al,Os;. G.RS. 
Heat of formation of indium trioxide and germanium trioxide. G. BecKER AND 
W. A. Rorn. Z. phys. Chem., A161 [1-2], 69-76 (1932).—The heats of formation of 
IngO; and GeO, were newly determined. The metkod of determination on incomplete 
oxidation and volatilization of the oxides is described. L.T.B. 
Natural constants of stable zinc oxide. Gustav F. Hirric aNp Kari TorscHer. 
Z. anorg. aligem. Chem., 207 [3], 273-88 (1932).—Some of the constants which are re- 
ported include melting point, heat of sublimation, triple point, heat capacity, specific 
heat, crystal lattice, density, compressibility, and thermal expansion. Stable zinc oxide 
has a mixed lattice in which uncharged atoms predominate over ions. The size of 
atomic and ionic radii and the possibility of the existence of different modifications of 
ZnO are discussed. L.T.B. 
Variations in extinction coefficients during the course of jelly formation. S. PRAKASH. 
Jour. Phys. Chem., = [9], 2483-96 (1932).—The variations in extinction coefficients 
during the process of jelly formation of the following substances were investigated; 
ferric, chromic, aluminium, and zirconium hydroxides, zirconium arene oF zir- 
conium borate, and mercuri-sulpho-salicylic acid. G.RS. 
Dielectric constant and power factor of some solid dielectrics at radio frequencies. 
W. Anperson. Phil. Mag., 13, 986 (1932).—The dielectric constant and power factor 
of mirror glass and unglazed porcelain were measured at frequencies of 150 and 1500 ke. 
Data are given for seven organic insulators. The results for glass and porcelain were the 


same at both frequencies. J.T.L. 
tion of ores and metals. FRELEIGH 
Fitz Osporne. Can. Mining Met No. , pp. 1-13 (1932).—A discussion of 


methods used in the study of opaque minerals with plane-polarized light is given. Meth- 
ods of detecting anisotropism, using crossed nicols, are most suitable for ordinary 
structural determination in ores and metals. Methods requiring test plates may give a 
quantitative measure of the anisotropism under crossed nicols. The methods of com- 
pensation by a glass plate are more accurate than rotating the upper nicol, but their 
usefulness in the diagnosis of mineral species depends on finding the maximum rotation 
which makes them complicated for routine work. The vertical illumiaators which cut 
off part of the field of the objectives produce depolarizing effects and the results observed 
using the more refined methods are less satisfactory than those using a film illuminator. 
The polarizing type suggested by the author has advantages, especially when precise 
observations are G.M. ao 
Nature of adhesion. J. W. McBarn anv W. B. Les. Chem. Trade Jour., 
[2362], 188 (1932).—The relation of adhesive power to molecular structure, vad ng 
and mechanical adhesion, and adhesives and lubricants are discussed. M.V.K. 
Grain size, grain form, and the of division of kaolin. II. Rupoir Lorenz. 
Ber. deut. keram. Ges., 13 [8], 356-62 (1932).—A comprehensive description is given of 
various methods of determining the form and shape of kaolin grains, making use of such 
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equipment as stereomicro-cameras, etc. Illustrated. For Part I see Ceram. Abs., 11 
{9}, 504 (1932). E.J.V. 
Limits to a nonuniform grain distribution. O. Stern. Tonind.-Zig., 56 
[66], 825-28 (1932).—The laws of A. Abrams and J. Bolomey are extended and new 
equations are given. W.M.C. 
New (colorimetric) method for the determination of lead. N.L.ALLport anp G. H. 
SKRIMSHIRE. Analyst, 57, 440-49 (1932).—To the Pb as PbSO, are added citric acid, 
ammonia, and KCN. The cooled solution is extracted with 0.1% solution of diphenyl- 
thiocarbazone in chloroform. NaS solution is added to the extract after further treat- 
ment, and the color is matched against a standard Pb solution. Bi re gene a 
arsenic, antimony, tin, and zinc in minerals and alloys by titration with 
iodate. I. I. Lurm. Mineral. Suir'e, (7], 731-42 (1931); Chim. & ind., 
27 [4], 1080 (19382).—L. studied the application of Jamieson's titrimetric method of 
potassium iodate for determining arsenic, antimony, tin, and zinc in minerals and 
alloys. The titration is made in the presence of chloroform which is colored by iodine 
liberated during reaction. The disappearance of the coloration of the chloroform layer 
shows the end of the titration. The experiments showed that this method is suitable 
for determining antimony and arsenic and gives excellent results. Tin, however, must 
be reduced into stannous chloride and titrated in a current of CO, or with iodate. For 
determining zinc, this method gives good results in the absence of iron. Zinc is pre- 
cipitated in the form of double sulphocyanide of zinc and mercury and then titrated 
with iodate. In the presence of iron, L. suggests the following method: 1 g. of tartaric 
acid and several drops of a potassium sulphocyanide solution are added to the acid 
solution containing zinc and iron. The liquid becomes red. A concentrated solution 
of sodium carbonate is carefully added till the color changes to lemon yellow, 15 to 20 cc. 
of mercuric chloride and potassium sulphocyanide are added, and the mixture is shaken. 
A white precipitate of double sulphocyanide of zinc and mercury is formed. The solu- 
nae is left to rest, filtered, and washed with cold water. The determination is made 
gravimetrically or by titration. M.V.K. 
Volumetric determination of silica in the presence ‘of compounds of aluminum and 
iron. V. TartaKovsku. Méreral. Suir’e, 6 [12], 1075-87 (1931)—The method is 
based on the transformation of silicates into fluosilicates by treatment with HF and 
NaOH and the titration of the resulting Na,SiF, (K,SiFs) in hot solution with 0.5 normal 
NaOH and phenolphthalein. (1) A sample of a silicate of quartz containing 0.02 to 0.2 g. 
of SiO, is mixed with 10 to 20 cc. of 2 normal NaOH and 5 to 6cc. of HF and evapo- 
rated to dryness on the water bath. To decompose any NaHF; formed, 1 g. of HCO,Na 
for every 5 cc. of NaOH used is added, the solution is evaporated, and the residue is 
dried at 120 or 130° (whereby the free HC(.H escapes) and titrated. NaF and the 
excess of HCO,Na in the residue do not affect the titration of Na,SiFs. Alkalis, alkaline 
earth metals, and Pb in silicates do not impair the results of analysis. (2) If analyzed 
silicates contain metals other than alkalis, their insoluble hydroxides formed by the 
treatment with NaOH will be contained in the precipitate of Na,SiF, and titrated with 
NaOH. In this case Na,SiF, (K2SiFs) is separated from the residue by heating it 
with HF and by adding first solid KCI to a concentration of 20% and then aqueous 
20% KCI, filtering, washing the precipitate with aqueous 20% KCl, and titrating with 
NaOH. These two methods can not be applied in the presence of ‘salts of Al and Fe, 
because by method (1) Al and Fe are precipitated by the treatment with NaOH and will 
undcrgo titration together with Na,SiFs, while by method (2) AIF; and FeF; combine 
with NaF to form compounds of the cryolite type which are titrated by NaOH and, being 
insoluble in HF solution of KCl, can not be separated from Na,SiF, and K,SiFs. By 
adding 3 or 4 g. of neutral NaF to 80 or 100 cc. of the solution, the action of NaOH on the 
compounds of AiF; and FeF; is checked, and thus the titration of hot solutions of NasSiF,. 
with NaOH and phenolphthalein is possible. By method (1) silicates containing Th 
can be analyzed, and by method (2) those containing Ce, Ta, Zr, W, and Ti can also be 
analyzed. M.V.K. 
Volumetric determination of sulphates free from water. N.A.TaNanagv. Zhur. 
Khim. Prom., 8, 939-49 (1931); abstracted in Glastech. Ber., 10 [8], 444 (1932).—The 
determination of SO, through precipitating with a known lead nitrate and titrating 
back the’ surplus with a soda solution (indicator phenolphthalein) is discussed. 
M.V.K. 
Use of manganese sulphate in the determination of antimony by Low’s method. 
W.G. Leemann. Jour. Soc. Chem. Ind., 51 [34], 284 (1932).—A modification of Low’s 
method for the determination of antimony is given in detail. G.R.S. 
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Caustic soda fiom sodium fluoride. A. Wacner. Chem. Trade Jour., 90 (2350), 
543-44 (1932).—M. describes the earlier method of Kessler and the method of Buechner 
known as the “Kiflu” process, the fundamental operation of which consists in the 
decomposition of sodium fluoride with calcium hydroxide to produce caustic soda and 
calcium fluoride. M.V.K. 

Structure of hemimorphite (H,Zn,SiO,;). T. lor anp J. West. Z. Krist., 83 
{1-2], 1-8 (1932).—The structure was determined by a qualitative X-ray analysis of the 
crystal using rotation photographs (Cu Ka radiation) and the ionization spectrometer 
(Rh Ka radiation). The space group is C3? and the unit cell has dimensions ¢ = 
8.384, = 10.70A, and C = 5.11A. 
of SiO; groups arranged throughout the crystal with the same orientation. These 
groups are held together by zinc atoms in such a way that each Zn atom is surrounded 
by 3 oxygen atoms and one OH group (representing one-half of the water content of the 
crystal) arranged tetrahedrally. Each OH group is shared by two zinc atoms while 
each oxygen atom is linked to two zinc atoms and one silica atom. The remaining 
half of the water present in the crystal state exists simply as water molecules. 


G.R.S. 
in thermal analysis of talc-carbonate rock. N.V.ANprerv. Mineral. 
Suir’e, 6 [8-9], 822-28 (1931).—Tale rock endothermic changes at 300 to 


400°, 635 to 665°, and 1000°. In the interval of 600 to 800° the thermal process is 
more energetic because of the decomposition of MgCO, and liberation of CO. At 900 
to 1000° the endothermic effect is caused by the decomposition of tale and the setting 
free of water. At about 900°, the endothermic effect is produced by the oxidation of 
ek Pt gen These reactions explain the cracking of brick and plates of tale car- 


te rock when fired. Ths sores De Gone 
Ceramic properties of some Ural industrial . L. Vv. Ommnuat AND 


M. Synvakov. Mineral. Suir’e, 6 [8-9], 828-49 (1931).—The Ural tales contain 
bon cal han The melting temperature of un- 
powdered talcs is about 1525°, while powdered talcs melt at lower tem tures. Free- 
ing talc from ore and metallic iron affects the me!ting point very little. All grades of 
talc show a sharp change in the loss on heating between 800 and 1000° because of de- 
hydration and possibly some molecular regrouping of Particles with the formation of 
clinoenstatite. Most talcs on heating at 1300 to 1430° become more hygroscopic and 


less mechanically cohesive indicating some change in the molecular structure. At 
800 to 1000°, all tales suddenly ddenly change their color from gray to yellow and brown, The 
hardness of tales fired at 1300 to 1430° is sharply reduced. The curves of densities show 2 
sharp breaks, at 800 to 1000° by It is assumed that talcs calcined 
at 800 to 1000° and from 1300 to 1430° un ap the og M.V.K. 
The system, in the its metallurgical slags. 
G. Srrz. Metall Ers, 29 [11], 209-16; [12], 245-50; are 269-76; [14], 298-303; 


[15], 318-23; [16], 339-46 (1932).—This article includes (1) a review of the literature, 
(2) experiments with mixtures of the oxides in air, (3) a description of the methods and 
apparatus, (4) interpretation of the heating and cooling curves, (5) examination of the 
cooled materials and their magnetic properties, (6) analytical studies of the melts, (7) 
melting of mixtures of the oxides in a reducing atmosphere, and (8) melting — of 
the oxides with the addition of ZnO. L.T.B.” 
The systems, ZrO,-ThO,-CaO, ZrO,-ThO.-MgO, ZrO,-BeO-CaO, and 
Orto Rurr, Prrrz Esert, AND Loerpaper. Z. anorg. 
allgem. Chem., 207 [3), 308-12 (1932).—Mixtures of oxides in these systems were heated 
at which melting begins are given for mixtures containing up to 50% ZrOy. L.TB. 
Effect of SiO, on the dissociation of Fe,O,. J. Kierrner anp E. J. Kon_MeEver. 
Metall Erz, 29 [10], 189-94 (1932).—-Studies on the dissociation of pure Fe,O, are re- 
viewed. The effect of additions of SiO, was studied up to temperatures of 1600°C. 
The experiments were carried out in nitrogen and in air. The presence of silica did not 
affect the dissociation. The melting point of ferrosoferric oxide was determined as 
1580 °C in nitrogen. L.T.B. 
Selection of raw materials for manufacturing soluble glass. E. S. Kronman. 
—e Suir’e, 6 [7], 742-44 (1931); abstracted in Chim. @ ind., 27 [6], 1353 (1932).— 
lime, magnesia, and iron contents determine whether a material can be 
cut knaaedibs cn Sand and sulphate usable for the manufacture of ordinary g!ass 
may not be adapted for the production of soluble glass. M.V.K. 
Gas as fuel for pottery firing. Sroxe-on-Trent Gas Department. Fuel Econ., 7 
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[84], 523-27 (1932).—At the potteries of A. G. Hackney & Co. of Fairfield Pottery, 
, in a gas-fired kiln with a working chamber 10x 4x4 ft. and with two re- 
generative chambers under the hearth, single-fired glazed porcelain is fired in an oxidiz- 
ing atmosphere without the use of saggers. The ware is heated uniformly and is not 
discolored. The cost of fuel has been reduced from 7'/;% of the selling price of the 
articles when coal was burned and the ware set in saggers to between 4'/, and oe <4 the 
selling price when gas is burned. W.E 
Combustion processes in flames. ANon. Mech. World, 92 (2383), 221 (1982). -- 
The reactions occurring in burning gases consist of the breaking down of complex hydro- 
carbons and the combustion of the simpler molecules so formed. The two series of 
reactions are not independent, and their mutual interaction is evidenced in the velocities 
of ignition of mixtures of gas and air which are not proportional to the quantities of gas 
and air present. Similarly, the ignition velocities of mixtures of combustible gases do 
not follow the law of mixtures. The ignition velocities of a series of mixtures of gases 
and vapors with various proportions of air have been determined and plotted as curves 
against the composition of the mixture. These curves incicate that the ignition velocity 
attains a maximum value for a certain mixture which, however, does not correspond 
to the theoretical ratio of gas to air for complete combustion but contains an excess of 
gas. Similar determinations have also been made with mixtures of the same substances 
with CO in various proportions. The curves obtained indicate that the maximum 
velocity is not proportional to the composition of the mixture and that the highest 
velocity of ignition is not obtained by combining two mixtures of gas and air having 
the maximum ignition velocity. E.P.R. 
BOOKS 


Introduction to ype og! with Simple Instructions. (Anleitung zur Mikro- 
photographie auch mit einfachen Einrichtung.) Lupwic Heine anp Fritz SKELL 
Gustav Fischer, Jena, 1931. 5.50M. Naturwissenschaften, 20 (5), 96 (1932).—Micro- 
photographic technique is described simply in detail. L.T.B. 
Chemical Calculations. J.S.Lonc anp H. V. ANDERSON. Chem. & Ind., 51 [34], 
709 (1932); for review see Ceram. Abs., 11 [11], 597 (1932). G.R.S. 
Sorption of Gases and Vapors by Solids. J. W. McBain. 25s net. Chem. Trade 
Jour., 90 [2351], 569 (1932); for abstract see Ceram. Abs., 11 [4], 281 (1932). 
M.V.K. 
Physics of Solids and Fluids. P. P. T. Péscui, anp L. Pranpti. Metals 
& Alloys, 3 [6], gage for abstract see Ceram. Abs., 11 (1), 63 (1932). E.P.R. 
Elec . J. Brockman. Metals & Alloys, 3 [6], 170 (1983). for 
abstract see Ceram. “abe. 11 (6), 385 (1932). E.P.R. 
Glazes, Enamels, Ceramic Colors, and Masses. E. I. Ortov. Jour. Soc. Glass 
Tech., 16 [62], 289 (1932); for review see Ceram. Abs., 11 [1], 64 (1932). G.RS 


PATENT 


Process and apparatus for the production of zinc white. E. Frver anp P. Kemp. 
Brit. 379,855, Sept. 14, 1932. 


General 


Simplified method for the accurate wet blending of glazes and slips. Kari M. 
Kautz. Jour. Amer. Ceram. Soc., 15 [11], 64446 (1932). 

Influence of Portland cement on the physical properties of clay. A.V. FrLossorov 
Zhur. Prikladnot Khim., 4 [6], 773-76 (1931); abstracted in Chim. & ind., 27 [6|, 1349 
(1932).—Clay can be made resistant to water by (1) treating it with chemicals which 
produce compounds able to cement clay particles and preserve them from disaggrega- 
tion by water, and (2) incorporating materials binding the clay particles and forming a 
mechanical skeleton which protects them from water. F. used Portland cement and 
found that an addition of 5 to 10% Portland cement to clay diminishes the shrinkage 
of the clay on drying. It renders the clay able to withstand water. It does not prevent 
it from swelling, however, which is accompanied by an increase in water, diminishing 
the cohesion between clay particles. M.V.K 

Refractoriness. H.A. Ware. Jour. Chem. Met. Mining Soc. S. Africa, 32 (6), 
97-101 (1931); discussion in ibid., 32 [7], 122-27; [12], 333-34 (1932)—In many 
branches of metallurgy some otherwise available ores are spoken of as refractory, mean- 
ing that they are less than usually amenable to the known processes of extraction. The 
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object of this paper is to provide a measure of refractoriness which shall be applicable to 
most cases, but more particularly to the various banket ores of the Witwatersrand. 
Formulas are developed based on fineness of grinding, time of grinding, refractoriness, 
and value of ore. W.E.LR. 
Flotation of kaolin, a contribution for the flotation of oxides. Oskar Sommer. 
Metall Erz, 29 (13), 268-69 (1932).—S. ap oe meaning of coagulation, the type of 
peptization, direct and indirect flotation, and the ‘“‘discharge’’ of quartz by means of a 
hydrophilic layer of SiO, gel. Experiments were performed in which water glass, 
, and soap were used for separating the kaolin. L.T.B. 
Sedimentation of clays. E. W. Kanninc, R. J. HARTMAN, AND F. Cuttps. Jour. 
Phys. Chem., 36 (9), 2369-82 (1932).—-The data obtained permit the determination of 
particle size, the per cent settled out at different time intervals, and the per cent of a 
definite range of particle size existing in each sample. The sedimentation curves are 
graphic representation of the data. The rate of settling of particles from aqueous sus- 
pension depends on two factors, specific gravity and the size of the particles. The 
generalizations pointed out may be applied to any aqueous clay suspension. G.R.S. 
Practical clayworking. ANon. Brit. Clayworker, 41 (485), 186-88 (1932).— 
Numerous clay varieties (English) and their characteristics are described. The prepara- 
tion of the clay, weathering, soaking, souring, and resting (storage), washing clay and 
chalk, and the modern mixer-feeder are discussed. See also Ceram. Abs., 11 [11], 593 
(1932). R.A.H. 
Fundamentals and economies in the clay industries. XX. E.iis Loveyoy. Clay- 
Worker, 98 [3], 100-102 (1932).—A theoretical explanation of drying is given with a dis- 
cussion of shrinkage. Stress is laid on the differential flow of shrinkage water as a 
means of explaining progressive shrinkage, since L. believes that it is a factor in safe 
drying and that it will explain many inconsistencies in drying behavior. For Part XIX 
see Ceram. Abs., 11 [11], 570 (1932). E.J.V. 
Utilizing the residual ashes of the Wurtemberg oil shales. F.Wactaw. Tonind.- 
Zig., 56 (57), 718-20; [59], 765-66 (1932); discussion in ibid., 56 [65], 816 (1932).—The 
Wurtemberg oil shales are being used for heating and for oil extracting. Brick are 
made from the ashes. The manufacture of porous concentrate proved to be uneco- 
nomical. The ashes, however, show good hydraulic properties and are being used with 
lime and cement. W.M.C. 
Kieselguhr and its use as a heat insulator. Vicror CHARRIN. Génie civil, 99 [10], 
242-44 (1932); abstracted in Chim. & ind., 27 [2)}, 344 (1932). M.V.K. 
Steam utilization foreconomy. ANON. Power Plant Eng., 36 {16}, 628-29 (1932).— 
Saving by utilizing steam for power development is described. A comparison with pur- 
chasing current for motors is made. E.P.R. 
Nonmetals head list in HCl resistance. S.L. Tyier. Chem. Met. Eng., 39 {9}, 
488-89 (1932).—There are only a few materials in general use including stone, chemical 
stoneware, fused silica, rubber, glass, glass-enameled steel, and carbon refractories for 
strong acid; wood for weaker acid. Of the totally or almost totally resistant materials, 
fused silica, glass, glass-enameled steel, chemical stoneware, rubber, tantalum, and the 
alloy, Hastelloy A, may be mentioned. G.RS. 
Study of the structure and homogeneity of ceramic bodies. Pierre BREMOND. 
Chim. & ind. [Special No.], pp. 504-506 (March, 1932).—Ceramic products can show 
different structures, any of which may be either amorphous or crystalline: (1) porous 
(the pores or voids communicate directly with the outside), (2) alveolar (the voids or 
bubbles do not communicate with the outside), (3) porous-alveolar (combination of 
(1) and (2)), and (4) homogeneous (no pores or alveolas). These structures show the 
apparent and true densities and the apparent and true volumes. A number of formulas 
relating to these various properties are given and their application to the study of ceramic 
bodies is discussed. Conclusions show that all ceramic materials are far from having a 
homogeneous structure. The increase of the temperature during firing produces a pro- 
gressive closing of pores (vitrification) but at the same time forms microscopic alveolas. 
The measurements of the heterogeneity of ceramic materials (porosity during firing 
and formation of alveolas after vitrification) constitute means for exact control of the 
composition, manufacture, and use of ceramic materials. M.V.K. 
ent against exclusive devotion to scientific and technical knowledge. Enpr- 
TORIAL. Bull. Amer. Ceram. Soc., 11 [10], 233-36 (1932). 
National Research Laboratories. Eprrortar. Can. Mining Met. Bull., No. 245, 
p. 156 (1932).—The National Research Laboratories opened at Ottawa were erected by 
the Canadian Government at a cost of about three million dollars. Two of the principal 
laboratories are the heavy testing and the electrical laboratories. G.M.H. 


642 CERAMIC ABSTRACTS VoL. 11 


G. Merepirs Musicx. Brick Clay 
Rec., 81 [3], 97-98 (1932).—M., an architect, wants a central experimental plant for 
research work, more data on cement and lime mortars, and a greater development of 
architecture. Illustrated. E.J.V. 
Potential value in industry of discoveries which are 
importance. Harry Moors. Jour. Sci. Instruments, 9 (9), 76 (1932).-—M. states 
that discoveries of small scientific interest are frequently valuable in industry. Fx- 
J.L.G. 
t developments in a chemical age. A.rrep L. Fercuson. Jour. Chem. Ed., 
9 [7], 1181-1201 (1932).—F. emphasizes some of the fundamental deep-seated factors 
which have caused this to be “the age of chemistry”’ and indicates sources from which 
more detailed information may be obtained. It is pointed out that the progress in 
i has resulted from the development of a research consciousness by those in 


chemistry : 
industrial work. AK. 
of security fraud-prevention laws on mining finance. A.W. Rocers. Can. 
Mining Met. Bull., No. 243, pp. 386-92 (1932).—The Security Frauds Prevention Act is 
now in force in every province of Canada except New Brunswick. It has the following 
features: (1) It permits sifting out promoters and salesmen with bad reputations. (2) 
It permits examination of the actions of promoters and salesmen and of the financing of 
companies formed at their behest. (3) It brings to the attention of the public and the 
courts all doubtful transactions. (4) It is elastic and it can be molded as experience 
demands. Several examples of its workings are given. G.M.H. 
Training the mining engineer. W. G. McBRIDe. Can. Mining Met. Bull., No. 
238, pp. 30-38 (1932).—This paper for the guidance of teachers, mine managements, 
etc., outlines the way in which student engineers should be handled. G.M.H. 
Taking the pressure out of depression. CHartes W. Harpy. Metal Ind. [New 
York |, 30 [4], 155-56 (1932).—Lower direct labor wages, paying labor on a piecework 
basis instead of on a time basis, lower indirect labor wages, wnt need and part-time work, 


lower rent, saving on compensation insurance, operating hours, decreased spoilage, pur- 
chasing savings, savings in packing, shipping, power; heat, and light are all briefly con- 
sidered in making ends meet in the factory. J.L.G. 


BOOKS AND BULLETINS 


Chemical Encyclopedia: A Digest of Chemistry and Its Industrial Application. 
C. T. Kinczetr. Balliere, Tindall, and Cox, London, .932. 1014 pp. 40s net. Re- 
viewed in Chem. Trade Jour., 90 [2353], 620 (1932): Can. Chem. Met., 16 [9], 35 
(1932).—The encyclopedia covers all (except the most abstruse) chemical compounds 
and elements, all natural products of special interest to the chemical industry, and 
materials marketed under trade and proprietary names. In each case the value of 
the information given is supplemented by useful and up-to-date bibliographical refer- 
ences. M.V.E. 

General Industrial Chemistry. I. Lime and Cement and Glass. II. Ceramics. 
(Chimie industrielle generale. I. Chauz et Ciments, verrerie, glacerie—gobeletterie. ) 
A. R. Matrnis. Université du Travail, Charleroi. 30 F per vol. Reviewed in 
Chim. & ind., 27 [6], 1499 (1932).—The first volume consists of lectures read at the 
University of Charleroi (Belgium) while the second is composed of lectures read at a 
technical school in Belgium and deals with refractories, ceramics, enameling, and 

M. 


abrasives. V.K 

Pulverized Fuel Firing. S.H.Nortn. Metallurgia, 6 [34], 118 (1932); for abstract 
see Ceram. Abs., 11 [11], 589 (1932). M.V.K. 

Flotation. A.M. Gauprx. Reviewed in Chem. & Ind., 51 [39], 801 (1083); os 
also Ceram. Abs., 11 [7], 433 (1932). 

Shaft practices and costs. E. D. GARDNER AND J. F. 
Mines Bull., No. 357. 110 pp. Price 15¢ from Supt. of Documents, Govt. Printing 
Office, Washington, D. C. This report discusses the best methods of performing all 
phases of shaft sinking. R.A.H. 

Geophysical Abstracts. XL. F. W. Les. Bur. Mines Informaticn Circ., No. 
6655. 36 pp. (Free.) For Part XXXIX see Ceram. Abs., 11 [11], 593 —_ 

R.A.H. 
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of iron for enameling, process for, A (1) 12 
of vitreous enamels, electric heat for, A (2) 84 
Annular kilns. See Kilns, annular. 
Anorthite in plagioclase, Rittman zone method for 
estimation of, A (4) 265 
Anorthoclase-bearing rock glass, analyses of, A 
Anorthosite. See Minerals 
Anthracene, hydrogenation of, A (4) 263. 
Anthracite institute, apparatus of, for gas manu 
facture from hard coal, A (12) 630. 
Antimony and arsenic compounds as opacifiers in 
enamels, A (11) 553. 
in enamels for cooking ware, effect of. A (1) 11 
in enamels, determination of, method for, B (3) 
162. 


See also Glass apparatus; 


manganese sulphate for determination of, 
Low's method, A (12) 638 
Antimony compounds, manufacture of, P (8) 472 
Antimony oxide, extra,’ for white opacifier 
for enamels, A (9) 481. 
roduction of, P (11) 598. 
or soda-lime-silica glass puto. A (6) 351. 
Antipyrine as cobalt reagent, A (6) 3 
Apatite, > of, crystal study of, 


Apparatus. (Only general types of equipment are 
listed here. Cross-references for specific 
types of apparatus are listed below.) 

ammeters. Indicating apparatus. 
araeometer. See Aracometers. 

autoclaves. See Autoclaves 

block cutting, ceramic, P (1) 4 

carbon brushes, methods for = of, A (6) 379 
cement. See Cement apparatus. 
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Ammeters (Continued) 
ceramic. See Ceramic apparatus. 
combustion. See Combustion apparatus. 
for comparing rate of solution of solid sub- 
stances, A (3) 207. 
control. See Control apparatus. 
conveyers. See Conveyers. 
counters, —— nana. use of, A (4) 256. 


crazing. 
y= em clay ball, P (1) 48 
drying. Sce Drying apparatus. 
dust. See Dust apparatus. 
for enameling. See Enamel! apparatus. 
feeding. See Feeding apparatus. 
filter presses. See Filtering apparatus. - 
for grain-size measurements dust-like ma- 
._ terials A (3) 195. 
hardness testers, ‘Rockwell and Duroskop, 
iples of, A (8) 464. 
= and integrating, electri- 


Kaily foe portland cement sedimentation 
tests, A (5) 332 

lifting, fork lift truck, A (7) 424. 

for measuring. See Measuring apparatus. 

meters. See Meters. 

mills, pug, ball, purifying, etc. See Mills. 

mining. See Minin paratus. 

for molding. See Molding apparatus. 

motors. See Motors 

photoelectric tube, for proportioning concrete 
aggregates, A (6) 377. 

power. See Power apparatus. 

pyrometers. See Pyrometers. 

recording. See Recording apparatus 

refractories. See Refractories apparatus. 

relay, for controlling, regulating, recording, etc.., 
P (5) 317. 

for sanding, double-disk, A (6) 379. 

screens. See Screens. 

separating. See Separating apparatus 

— high-speed, power analysis, A (4) 


sieves. See Sieves. 
spectrograph. See Spectrograph. 
stokers. See Stokers. 
tensometer, Hounsfield, use of, A (5) 316 
tile. See Tile apparatus. 
viscometers, viscosimeters. See Viscosmeters. 
wearing parts of, hard metal for facing for, A 
(10) 544. 
Aquadag. See Electroplating. 
Araeometers for testing ioe engobe, and clay 
slip consistency, A (3) 19 
Arch for furnaces. See 4 arch for 
Archaeology, ancient civilizations, brickwork and 
architecture of, A (1) 32 
Arezzo, clayware of, A (6) 340. 
Arezzo, sealed vases, boric acid in glazes of, A 
(3) 202. 
Athenian lekythos, decoration of, A (9) 
vase, black-figured, of Lydos, (9) 
‘ 
acpraion vase in Metropolitan Museum, A (1) 


amid Agora squanetions at, A (1) 7, A (8) 
439, A (11) 551 

Babylonia, Assyrian tablets of legends of, B 
(10) 514 

brick buildings in Germany, A (2) 107. 

Britain, Bronze Age, groups of, and description 
of, A (4) 223. 

British Columbia, ceremonial bowls of, A (6) 


341. 
British Honduras, investigations in, B (6) 341 
Buddhist votive tables at Metropolitan Mu- 
seum, A (1) 7 
Byzantine art, miniatures of, B (1) 8. 
Chinese, ancient caves of, clay figures and pot 
tery of, A (8) 438 
brick-cutting methods in, A (3) 192. 
glazed bottles of, A (7) 400. 
glazed pottery at Royal Ontario Museum, A 
(7) 400. 
porcelain, Gow collection of, B (6) 341. 


porcelain enamels of Kang Hsi period, A (3) 
152. 
porcelains of successive dynasties, B (3) 153. 
pottery and porcelain exhibit, A (9) 478. 
Colchester Excavation Committee, pre-Roman 
history of, A (2) 76. 
ie of Comechingon peoples of, 
) 224 
Corinth, sculpture of, B (3) 153. 
Cote. terra cottas from temple of Hera, A (4) 
Crete, as mother of Greek art, A (5) 288 
Crete, new discoveries at. A (2) 76. 
Ctesiphon, glass and terra cotta, of, A (12) 603. 
ware. pottery discoveries, A (3) 152. 
s, snake-worship pottery of, A (5) 288 
origin, development, and culture of, 
Egypt } EE Society, discoveries of, A 
8 


Eskimo, ceremonia! bowls in British Columbia, 
A (6) 341 
Etrurian pottery, types of, A (6) 340. 
excavations in, Dura- Vale-French 
festeny Expedition of, (2) 77, B (10) 
14 


Iraq, petnal. etc., discoveries at, B (6) 341. 

of Italy (Bologna and Ferrara), majolica and 
grafiito ware of, A (11) 550. 

Ithaca, Mycenean vases at, A (7) 400. 

—_ terra cotta head, bowl, and jar, A (1) 


Mexice, A (1) 7. 
Olynthus, terra cotta, A (6) 340, B (11) 551. 
prehistoric Indian village in Miss., A (8) 439. 
review of, A (1) 
—- f Persia) fired clay discoveries in, A (4) 
Tell-el-Amarna, “Castle of the Disc,” A (1) 8, 
A (8) 439. 
Tell Halaf, ceramics at, A (8) 439 
Egypt, brick cutting methods in, A 4 192. 
E. B. Coxe, Jr., expedition, A (7) 400. 
Nubia, discoveries at, A (11) 550. 
pottery and glazes of, chronological study of, 
B (4) 224 
Univ. of Pa., pottery discoveries of, A (9) 478 
oe, Egyptian, Syrian, and Phoenician, A (4) 


glass, history of, A (4) 240 
Case, Sto methods of, in Middle Ages, 
(5 

glassware, antique, at American Art Assn 
Galleries, A (6) 340. 

glazes on Ninevah beads, A (4) 223. 

goblet of St. Elizabeth of Thuringia, A 3) 7. 
ae period, clay plastics in Leipzig, A (7) 


Greece, pottery of, at Metropolitan Museum of 
Art, A (8) 438 ryan 
Greece, pottery and vases of, exposition in 

Rome, A (6) 340. 
Islam, architecture of, B (7) 421 
Islam, ceramics, exhibit of, A by 478 
ifoms. pottery of Near East, A (11) 550, B (12) 


Islam, terra cotta tile, A (11) 550. ‘ 

Japanese, potters of Genroku period, discov- 
eries of, A (7) 400. 

Kish, discoveries at, A (7) 400. 

Korean, discoveries of art of, A (10) 514 

Maya and Hopi designs, frogs and tadpoles of, 
A (9) 478 

Mayan, history of, B (7) 421. 

Mayan, history of, investigation of, A (3) 152 

Mayan, in Yucatan, work at, B (4) 224. 

Mesa Verde pottery, A (1) 7. 

Mexico and Central and South America, pot- 
tery of, exhibit of, A (6) 340. 

Mexico, Mixtec discoveries in, A (7) 400. 

Mexico, “peasant ware”’ of, A (4) 224 

Meydum, tery discoveries at, A (9) 478. 

© and the Indus civilization, A 


Muslim architecture, mosaics * B (11) 580. 
Nevada, discoveries in, A (2) 7 
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‘untinued) 
bends A (a) 

Ninevah 


work, history of, A (11) 
and the Edomites, sarcophagus 
the Transjordan desert, A (4) 


. , and , discoveries of pottery in, 
A (10) 514. 


silt glass of Roman Imperial period, A (8) 


pottery kilns in England, A (4) 259. 
Santa Marta, Colombia: Tairona culture, B 


(8) 440. 
DT. art glassware, modern adaptation of, 
Sardinia. nuraghic art of, A (11) 550. 
Scotland, New Stone Age of, pottery of, A (11) 


551. 
nA (238 Sumer, faience beads and pottery of, 
cultures of Kenya Colony, B (1) 8. 
Hench Archaeological M Mission work, A 


linked with Egypt, A (8) 439. 

Tell-el-Amarna, discoveries cf Explora- 
tion Society, A (1) 8, A (8) * 

Thebes, tomb of ars Wes at, B (3) 153. 

Ur, discoveries at, A (8) 4 

Verulamium, pottery i at, A (10) 514. 
Mg Bagg discoveries of, A (7) 400. 
in Wi 1914-1931, B (1) 551. 

Architecture. See also Structural materials; also 
specific building materials such as brick, 
enamels, glass, masonry, terra cotta, etc 

church, styles i in, and leaded glass walls for, A 

for Colonial Exposition buildings in Paris, A 

color ex: for, A (1) 42. 

enamel friezes in colors for, A (12) 608. 

enamels in, application of, A (9) 483. 

glass i in, uce of. Structural materials, glass. 

industric|, A (7) 421. 

Islamic, B 4 

apanese, ty ofA A (2) 119. 
of, (7) 421. 


ures on, B ( 
Ma 
medieval, |, terra cotta for reproduction of, A (7) 


principles of ancient and modern construction 
compared, A (4) 252. 

refractory materials in designs for, A (4) on. 

- in cement and lime mortars for, A (12) 


sculpture for, challenge of, A (7) 421. 
skyscrapers, surface treatment of, A (2) 119. 
style determination of, A (2) 119. 
terra cotta and ee design, A (9) 495. 

in Vienna, A (7) 42 
Ardometer, "See Temperature appara- 


Art. See also Artware. 
American. 
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in glass melts, bahpeles of A (11) 559. 
in glassmaking, effect of, B (8) 451. 
in silica iniuence of on p 


white, for "2 manufacture, use of, A (8) 447. 
Arsenic 


vs. blast-furnace slags, for acid- 


resistant cements, A (3) 156. 


lay models f protector f P (10) 615. 
clay els for, or, 
colors in. See Colors. 
creative, education in America, A (3) 
and mass production, BQ) 


designs in. See also Design. 
Greek and Roman, influence of, B (4) 224. 
oa development of useful objects in, A 
i tion of art and industry, sym- 


of, A (10) 514. 
Minoan, B (8) 439. 
modern , at Metropolitan Museum of 
Art, A Worn 


museums. See also Exhibits; Museums. 

museums, methods for forming collections for, 
in Germany ans Scandinavia, A (10) 514. 

of the potter, B (8) 439, B (10) 514. 


Artware; also Glass, window, 
stained; Glassware. 


See Artware, pottery. 
Artware, American, omnes of, A ~~ 509. 


ment of, A (1) 

ceramic, work . Besnard i (6) 340. 

ceramic, work Polidori, ““Gaetano Ballar- 
dini” prize for, A (8) 438. 

Danish, exhibition of at Copenhagen, A (8) 438 

decorations, buffalo motif in middle Celebes 
decorative design, A (8) 438. 

decorative, 1931, B (6) 341. 

Design and Industries Assn. (English) work of 
in national crisis, A (6) 339. 

ae decoration, types of and process, A (8) 


ceramic, de 


etching portraits on mirrors, P (1) 9. 
figurines and ea. foundation, B (4) 224 
French, A (7) 399 
French contem 

exhibit of, A (6) 34 
“Gaetana 1931, for ceramic art 

work, A (8) 438. 
glass. See Glassware. 
industrial and —_- exhibit of, A (5) 287. 
Nubian bowls, A (2) 7 
porcelain. See also 
porcelain, stones for, A (3) 151 
Pottery 

and of, B (8) 4 
Artcraft Studios for, (12) 603 
lace designs for, A (9) 477. 
and stoneware, of J. Besnard, A (6) 340, A 
(8) 438, A (9) 477. 

uality production of, A (7) 398. 

tsuma, double-glaze, exhibit of, A (5) 288 
Swedish, modern decorations in, B (2) 77. 
vases, shaping of, history, apparatus, and 

methods OL. (8) 437. 
verre églomisé, process of manufacture, A (10) 


4 glassware and pottery 


work of E. Cassels, A (8) 438. 


Asbestos as insulation material against heat and 


cold, A (9) 507. 


tus, 
materials. See Colloids, argillaceous. Ash equipment, A (4) 254. 
nonmetallic minerals in, A (9) 501. Ashes, calculating content effect of, on steam 
Ar » bauxite in, mining of, A (11) 574. costs, A (6) e 

ic mineral resources of, A (3) 205. aw fusion meaning of, determination of, 

M.., cited on “wy in heat trans- A (12) 629 

ware, A (4) flue easuring content of, A (2) 129. 
of oil shales, use of, A (12) 641. 

a 4 in glass, as alkali substitute, A (8) 


7. 
@ 1 156. Ashlar block protector, P (5) 314. 


Nubia, bowls from, A (2) 76. 
Olynthus, mosaic and terra cotta discoveries of, 
A (6) 340, Sb 551. 
oriental, manual of, B (4) 224. 
Palestine monastery, mosaic floor of, A (2) 76. 
Palestinian pottery, is of, B (4) 224. 
the Pan painter, vase of B (12) 603. 
Persian, art re 
Persian I i 
579. 
Petra, Edom, 
of, B (3) 153 
potsherds, fro 
R 
“ um, A (2) 75. 
in fod , B (2) 77. 
glass and pottery, in Dalmatia, A (6) 341 
glass, use of, history of, A (1) 18. 
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Associated Tile Mfrs., Inc. See Societies, tech- 


Atlas. See also Maps. 
the U. S., Coatesville-West Chester, 


mechanized, f ‘or enamel slips to pre- 
and theories of, B (5) 


for crazing test, tentative, A (11) 584 
on earthenware water absorption, A 


for tests on nap an- 
thracene, and phenanthrene, A (4) 263 
influence of tions of, for strength tests of 
sand-lime brick, A (6) 367. 
tests for glazed products, A (10) 537. 
mens, moisture expansion 


mens, on, 
for water-expansion tests, rwity) 623. 


ucts in 1931, Be) 387. 
of, and barite, in 1930, 


compounds of, use of, A (6) 386 
compounds of, from witherite and barite, de- 
posits of, uses of, A (6) 386. 
Barium aluminate 


production of, P (10) 544. 
Barium carbonate for colored and signboard 


and barium silicate, process 


in glass to prevent devitrification, A (1) 17. 
Barium silicate. See also Minerals 
compounds of, manufacture of, P (10) 544. 
formation of, from barium carbonate 
silica in the solid state, A (6) 391. 
Barium sulphate and alumina, ye between, 
at high temperatures, A (5) 326 
for h ion determinations, use of, A (2) 


Bary cited on colloidal nature of glass, A (5) 297. 
Baryta in the ceramic industry, use of, A (9) 501. 
crystals in, A (10) 519. 
in glass, data on, A (4) =. 
for optical case, use of, A (6) 386. 
Baryta glass. See Glass, 
495 enamels, black, composition for, 
fused and reconstructed, process for, A (1) 17. 
for manufacture of articles, P (3) 214 
(Volynites), data on, general, geological, 
technical, B (5) 324 
Basaltic flows, aqueous chilling of, alterations of 
glass in, A (8) 467. 
dehydration, and soil acidity, 


A (5) 321. 
reactions of bentonites, - 
~~ soil colloids, and ites, equili of, 
A (5) 321. 
throoms, designs for, A (9) = 
Bathtubs. See also Sanitary w 
and basins, combined, design for. P (7) 401. 
cast, enamel porcelains for, requirements of, 
A (6) 348. 
cast-iron, enamels for, A (1) 12, A (5) 204 
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enamels for, A (1) 12, aA 350. 
method for, A (4) 228. 


ng of, 
costes’ wind windows of, art of, A (8) 
Battelle SBomectet Institute. See Research 


Brazilian deposits of, A (4) 266. 
i fondu, French production of, A (2) 


definition, yWity and chemical charac- 
teristics of, I A (1) 55. 
ts of in Gorizia, anetyee of A (6) 372. 
ts of, 2) 112 
economy of, A (7) 414. 


tories, deposits and use of, A (3) 181. 
and use of, in 


493. 
titanium content of, A (1) 39 
treatment of, for production of aluminates, 
P (7) 419. 
types of, research on, A (11) 574. 
from U.S.S.R., data on, A (9) 493. 
Baver and cited on hydrogen-ion deter- 
mination, A (2) 138. 
and Schmidt cited on bromate method for 
oe of antimony in enamels, B 
) 
Belden Brick Co. See Manufacturers. 
Belgium, glass ed in, merger with Libbey- 
Bellaire (Ohio) Enamel Co. See Manufacturers. 
Belts. See also Conveyers. 
difficulties and cures for, A (11) 585. 
power losses in, A (2) 123. 
standard ifications for, pew, 498. 
vertical, elimination of slip in, A (6) 379 
cited on use of — compounds 
for laminated glass, A (6) 35 
Benn, J. E., Jr., cited on Pies materials 
in architectural design, A (4) 252. 
base-exchange reactions of, equilibria 
A (5) 321. 
as bonding material, A (2) 131. 
in Calif., structure and data on, A (5) 323. 
colloids in, specific gravity of, A (12) 637. 
and fuller’s earth, montmorillonite or smectite 
as constituents of, 


production and uses of, A (11) 590 
colloidal 


prapestion of, A (4) 276. 
of, thioxtropy of, A (4) 276. 
Benzol, motor. ‘See Fuels, benzol. 
Benzyl. cellulose. See Cellulose, 
Bercer cited on thee states of (fluid, 


viscous, and britt A (5) 297. 
cited on reactions of water and cement, 


Beryllium, aluminum se tion from by guani- 
dine carbonate, A (11) 594. 
pounds of, recovery of, from minerals, 
P (6) 393 


nical. 
Assn. German Portland Cement Mfrs. See 
Societies, technical. ae 
po Battersea enamels. See Enamelware. 
Pa., Del., B (11) 593 Bauxite. See also Refractories, bauxite. 
alumina extraction So, for, A (9) 493. 
Ato and aluminum in 1929, (1) 40. 
in Ark., mining of, A (11) 574. 
Ato 
332. 
Audac exhibition. See Exhibitions. 
Augers. See Clay Apparatus. 
Autoclaves for chemical resistance, tests on soda- 
lime glass, A (9) 485. 
A (6) 370. 
in France, I-V: definition, properties, an 
deposits of, A (1) 55; deposits, mining, and 
use of, A (6) 371; French laws for produc- 
tion of, extraction methods, A (7) 417. 
French deposits of, A (2) 112. 
tests on, A (12) 623. Hungarian, analyses of, A (7) 418. 
f Hungarian, deposits and uses for, A (8) 458. 
Hungarian, flotation studies on, A (11) 574. 
iron compounds of, A (11) 574, A (12), 618. 
Babcock & Wilcox Co. See Manufacturers low-grade, improvements in, A (5) 312. 
Baffles, A (4) 254 1930 A 
pageese fuel. See Fuels, Bagasse. for refrac 
ey, J. cited "oo A (5) 298. for refra 
Bailey ces. ‘ Furnaces, Bailey. France. A (3) 203. 
Bailez “stud tube wall,” for water-cooled furnace- 
wall construction, A (6) 373. 
Ball clays. See Clays.ball. 
Bancroft test. See 
Barite and barium pr 
Barium, compounds 
enamels, A (6) 345 
for sheet enamels, A (6) 346. 
Barium oxide. See also Oxides. 
gel-forming properties of, A (4) 276. 
industrial applications of, A (7) 426. 
A (3) 156 
Gane — machine, A (4) 255 
Ber cademy of Arts. See Exhibits. 
Bertinierizing of lignite, by artificial carboniza- 
tion for improvement of, A (4) 262. 
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Beryllium 


) 233. 
work of, A (6) 340, 


alite, review of research on, A 
(6) 343. 
autoclaves, review of tests with, since 1928, 
0) 537. 


since 1924, 


ror igh-grade, literature references on, 
) 
cement, Portland, wy pene of, effect of 
storage on set of, A (8) 44 
cements, land — ating of, litera- 
ture review of, A (8) 44 
of chemistry and Ab ‘technology, biblio- 
data on, B (5) 333. 
suspensions, coagulation theory of, 
330 
on crystal structure tests, B (2) 138. 
enamels, boiling stre of, research compila- 
tion and literature index on, A (11) 555 
on feldspar gems, B ‘»? 205. 
furnaces, glassmelting, B (11) 563. 
generator gas, index of literature on, A (6) 384. 
glass, compilation of technical and scientific 
transactions of the Osram Co., B (8) 451 
t-diffusing, optica ties itera- 
ture references on, A £5) 296 
list of wey on cdemtion and research 
modern, (11) 


A (7) 409. 
safety, manufacture with acetyl-cellulose, re- 
view of patent literature on, A (6) 357. 
selenium as colorizer or decolorizer in, litera- 
ture review of, A (10) 519. 

specific gravity or expansion coefficient of 
glass over yes point, literature 
me A (6) 355. 


ieee of, literature review of, 


tubes and rods of, literature references on, 
B (11) 564. 

glazes, crystalline, review of work on, A (6) 339. 

microscopes, lossary of ideas and character- 
istics of, A (3) 206. 

on mills, crushing and grinding, A (3) 192. 

opacifiers, literature references on, A (11) 553 

on potentiometric titration studies, A (5) 332. 

plaster of Paris, review of research on, A (6) 344. 

refractories, magnesite, B (10) 532. 

silica brick, literature review on, A (11) 573. 

sy compounds, summary of literature on, 

B (4) 282. 
on tourmaline, B (3) 205. 
ew wy color tone of, review of literature 
A (8) ‘471. 

on oo of masonry, B (3) 216. 

on weathering of natural stone, A (3) 204. 

on weathering of structural clay products, A 
(3) 176, wh 5) 305. 

on zeolites, A (5) 329. 

Bicarbonate, alkalinity of, chart for test, A (9) 


Bigaglia family, glassmaking of, in Italy, A (11) 


Binders, bentonite, uses of, A (2) 131, A (11) 590. 
foundry core, properties of, A (12) 606. 
Biographies, Bottger Frédéric, inventor of 
porcelain, A 
Gabo, glassware Ay "A (5) 288 
Metallurgical Society. See Socie- 
ties, technical. 
Bismuth, for gilding ceramic ware, action of, A 
(3) 150. 
clays See Clays, bituminous. 
Black glass. See Glass, black 
Blackboards, gluss. See Glass for blackboards. 
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of in enamel, commercial use of, A (4) 


-furnmace refractories. See Refractories, 


See Slags, blast-furnace. 
blast. 


of loam, and 


+o materials for, A 


gravel, methods of, 
(12) 607. 


) 
cellular, bloated, molding of, P (3) 179. 
tunnel driers. See Drying apomatye. 
——- turbine in coke and gas works, A (4) 


Blue “fpotine of roofing tile, process for, A (5) 


Bium, ti tration curves of, for aluminum chloride 
cited, A (5) 327. 

tergess sifter. See Sifting apparatus. 
See Ceramic bodies; also Enamels; 

Glazes. 

cited on kiln studies, paper 

on, A (2) 143; test drier of, A (3) 199. 

emia, glassworks at. A (5) eee 

lass manufacture in, B (6) 362. 


of oe and oo A (8) 4 
of work of, A (7) 4 
Boiler feed water. Tong Feed water, boiler 
Boiler plants, dust in, centrifugal collectors for, 
A (11) 583. 
economies in, A (6) 395. 
losses in, elimination of, A (6) 395. 
Boiler gcale, silicate, sodium aluminate for pre- 
vention of, A (4) 282. 
Boiler waters, caustic alkalinity of, A (9) 508 
Boilers. See also Furnaces, boiler. 
sse fuel and refractories for, A (9) 494; A 
12) 618. 
brick, Sealkote for, A (2) 114 
Carbofrax for use in, B (2) 116. 
—. conversion of, into gas-fired, A (6) 
conversion of, from coal and oil to gas firing, 
A (9) 508 
design of, tests on, A (2) 128. 
large, comparative performance of, with oil and 
natural gas fuels, A (9) 508. 
—— stokers with, economy of, A (9) 


pulverized fuels in, use of, A (2) 128, A (6) 394 
refractories for, and Bagasse fuel, A (9) 494 
A (12) 618. 
refractories for, meapeionmente of, A ¢1) 34 
refractory cement for repair of, A (2) 115 
silicate scale in, sodium aluminate for preven- 
tion of, A (4) 282. 
steam, pulverized coal firing in, A (9) 499. 
tubes for, tile for, P (11) 577. 
underfeed stoker-fired, furnace-gas composi 
tions and temperatures in, A (1) 39. 
waste-heat, for rotary cement kilns, A (1) 65. 
western coals for, tests on, A (2) 142. 
Bonds, clays for. See Clays, bond 
for fire brick, types of, tests on, B (11) 577 
for grinding wheels, Grad-O- Meter, for measur- 
ing stren . Le my of, A (4) 219. 
Bone, calcin — A (9) 496. 
Bone ash. See Ca 


Booklets, Aloxite TP Manual! of Modern Polishing 
Practice (Carborundum Co.), B (3) 146 
Carbofrax (Carborundum Co.), 'B (2) 116. 
— Brickwork Details, 1450-1750, B (7) 


istory 


Grease solvent (Roessler & Hasslacher Chemi- 
cal Co.), B (1) 13 

Greaseless compounds for dry polishing (Lea 
Mfg. Co.), B (6) 338. 

Langentha! porcelain. 25th anniversary of, B 
423 


6 

in silicate or silicate ore, recovery of, P (9) 507. 

Beryllium oxide or beryllium hydroxide, produc- Blast-furnace . 

in g' and porcelain, 

Booasré, J. coramic ort 

ne A (8 A (9) 477. 
eininger, A. V. mme medal award to, at 
Ohio State Univ., A (9) 509. 
Biisters in enamels. See Enamels, defects of 
on roofing tile, causes of, A (6) 374. 
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Outline of Technology of Glass, (Amer. Pot- 
ash & Chemical Corp), B (7) 409. 

P. B. Sillimanite, B (12) 620. 

Pyro-Mortar (Quigley Co., Inc.), B (2) 116. 

er (McLeod & Henry Co.), B (4) 


Books. 
See also Booklets, Bulletins, Catalogues. 

A BC of Glass Le Enamels, B (4) 240. 

Address Book of the Glass Industry, 1931, B 
(4) 240, B (5) 302. 

aay Technique of Porcelain Enameling, 

Advice on Tile and Brick Kilns and Fire Man- 
agement, B (9) 500 

Aert Schouman and the Glasses That He 
Engraved, B (8) 439 

Alkali and Alkaline Earth Compound Tech- 
nology, B (2) 139. 

A.S.T.M. Proceedings, 1931: Comm. reports, 
B (3) 214; technical papers, B (3) 215 

Anives ty Elutriation, Vol. X, B (1) 64, B 
(2) 1 

i—Ve of Fuel, Gas, Water, and Lubricants, 

(8) 

Annealing Glass Leers, B (10) 524 

Annual Report of the Society of Chemical! 
Industry on the Progress of Applied Chemi- 
stry, Vol. XVI, B (9) 510. 

Annual Survey of American Chemistry, Vol 
VI, 1931, Chapt. XXX, B (9) 510. 

Applied Geophysics, B (7) 427 

Archaeological Investigations in the Southern 
Cayo District, British Honduras, B (6) 341 

Archaeology in England and Wales, 1914-1931, 
B (11) 551. 

Archaeology of Roman Britain, B (4) 224 

Archaeology of Santa Marta, Colombia: the 
Tairona Culture, I, B (8) 440 

Archaeology, Seventy Years of, B (4) 224 

Design and Mass Production, B (2) 77 

Determinative Tables for Microscopy of the 
Ore Minerals. Appendix to Textbook, B 
(5) 323 

Development of Grinding, B (4) 221, B (5) 286 

Early English Drug Jars, B (3) 153 

Early Man: His Origin, Development, and 
Culture, B (2) 77 

Early Muslim Architecture; Umayyads A.p., 
622-750, Vol. I, B (11) 580 

Architecture, Frank Lioyd Wright lectures on, 
B (7) 423 

Archive for Technical Measurements, B (8) 
472 

Art in Industry, B (2) 77 

Art in the Life of Mankind. Greek Art and 
Its Influence, Vol. III, B (4) 224; Roman 
Art and Its Influence, Vol. IV, B (4) 224 

Art of the Potter, B (8) 439, B (10) 514 

Babylonian Legends of the Creation and the 
Fight between Bel and the Dragon. B (10) 
514 

Bauxite and Aluminous Laterite, B (11) 577 

Bohemian Glass Industry in the Past and 
Present, B (6) 362 

Brick Engineering, B (2) 107 

British Society of Master Glass Painters, B 
(9) 479 

Calculation of Heat Transmission, B (10) 539, 
B (11) 589 

Catalogue of the Leonard Gow Collection of 
Chinese Porcelain, B (6) 341 

Chemical Analysis of Iron and Steel, B (7) 431 

Chemical Analysis of Rocks, B (4) 282 

Chemical Analysis of Soils, B (11) 597 

Chemica! Arithmetic, B (8) 472 

Chemical Calculations, B (11) 597, B (12) 640 

Chemical Dictionary German-English 
French, B (7) 431 

Chemical Encyclopedia: Digest of Chemistry 
and Its Industrial Application, B (12) 642 

Chemistfy of Coal, B (12) 631 

China Year Book, 1931, B (1) 68. 

Chinese Ceramics in Private Collections, B 
(1) 8 


Chromium Plating, B (12) 628. 

Colloid Chemistry of Gidss, B (2) 95, B (4) 240. 

Colloid Chemistry, Theoretical and Applied. 
Technological Rep Vol. (3) 
212, B (4) 282; al TV, B (10) 543 

Colloid Chemistry Technology, B (11) 597. 

Colloidal Chemistry in Ceramics, B (5) 333 

Colloids, B (2) 138, B (5) 332. 

Colorimetric and Potentiometric Determina- 
tion of py. Outline of E'ectrometric Titra- 
tions, B (2) 138 

Colour Science y and Standardization 
of, I, B (2) 76, BG 53 

Combustion, B (11) 589 

Comechingon Pottery, B (4) 224 

Comprehensive Treatise on Inorganic and 
Theoretical Chemistry, Vol. XI, B (6) 393 

Conversion Equivalents in International Trade, 
B (7) 431. 

Corinth, Sculpture, Vol. IX, B (3) 153. 

sy of Dated Palestinian Pottery, B (4) 


Correct Machine Lubrication, B (12) 628 
Course in Glassmaking: Physical and Ther- 
mal Properties of Glass, Vol. II, B (8) 451 

Course in Physics. Vol. II, B (4) 282 

tive Art, 1931, B (6) 341. 

Delft Faience, B (2) 76. 

Descriptive Petrography of Igneous Rocks, 
B (4) 267, B (11) 593. 

Economics for Engineers, B (2) 144 

Effect of Temperature on Properties of Metals, 
B (9) 483 

Electrochemistry, B (6) 385, B (12) 640 

Electrophoresis Electroésmosis, Electrodi- 
alysis in Solutions, B (9) 507 

Elements of Engineering Geology, B (8) 468. 
B (11) 593. 

Elutriation Analysis, B (1) 64 

Enameling Cast-Iron Bathtubs, B (5) 204. 

Engineering Geology, B (8) 468. 

Evaporation, Condensation, and Cooling, B 
(3) 210. 

Examination of Fragmental Rocks, B (4) 267 

Examination of Fuels and Their Roenner 
Evaluation, B (12) 631 

Excavations at Dura-Eur s: 3rd Season 
preliminary report, 1929 t 30, B (10) 514 

Excavations at Duros-Europa, B (2) 77. 

Excavations at Olynthus: the Terra Cotta, 
IV, B (11) 551. 

yy and Their Practical Determination, 

(8) 4 

Figure of the Earth, B (8) 468 

Flotation, B (7) 433, B (12) 642 

Flotation, Chemistry and Present-Day Tech 
nique, B (8) 473. 

Foundation Figurines and Offerings, B (4) 224 

Foundations and Methods of Chemical Analy- 
sis by the Emission S tra, B (7) 431 

Fuel Economy Review, (1) 68 

Fuel Research Board, 1931 Report of, B (6) 
385, A (7) 425 

Fuel Testing, B (9) 501, B (10) 539 

Furnace Technical Calculations, B (12) 631 

Gems and Gem Materials, B (8) 473 

General Industrial Chemistry: Lime Ce- 
ment, and Glass, 1; Ceramics, II, B (12) 642 

Geologic Atlas of the U. S., Coatesville-West 
Chester, Pa., Del., B (11) 593 

Geologic Index of the Publications of the U. S 
Geological Survey, B (6) 

Geological Map of the Earth, B (4) 267 

Geology and Petrology of Surinam (Dutch 
Guiana), B (12) 635 

German Glass Industry, B (1) 19, B (5) 302 

Glass, B (1) 19, B €5) 302 

“Glass Art” of Peter Mansson, B (9) 488 

Glass Manufacture, Vols. I-11, B (5) 302 

Glass Painters and Glass Cutters of Thuringia 
of the 16th and 18th Centuries, B (11) 551 

Glass Paintings of Coventry and Its Neighbor 
hood, B (4) 224 

Glassmelting Furnaces, B (11) 563, B (12) 613 

Glazes, Enamels, Ceramic Colors, and Masses 
B (1) 64, B (12) 640. 
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Terms: German-Eng- 


Greek and Syrian Miniatures in Jerusalem, 


ost) 8. 
ment of, B (4) 221. 
rg of the Near East 


B (a2). 603. 
Handbook of C B (1) 
64: B (2) 1 139. si 
Handbook of Geology of Great Britain, B (4) 


Hardening and Corrosion of Cements, B (10) 
High Alumina Blocks for Lining Rotary Ce- 
ment Kilns, B (4) 250. 


(7) 421. 
Ions: Determination and 
in Pure and Industrial Chem- 


Physico-Chemical Principles and 

Data to Problems of Industry, B (5) 333, 
B (8) 472. 

Fuels, 


and Pitting of, B (11) 
ere, Handbook for the Glass Industry, 


B (4) 2 
Manua! of Oil, and Fuel 
B (2) 130, B (8) 466 
(Patents for Chemists, B (10) 546 

(11) 577 
Its Workabilities, B (10) 532, 
of Determinative Mineralogy with 
Tables for the Determination of Minerals 
ref Means of (1) Their Physical Characters, 
) Blowpipe and ae (3) 


Manufacture of Glass Rods, B (11) 564 

Manufacture of Hollow Glassware, B (12) 613. 

Material for Standardization of Building Ma- 

terials, B (2) 81. 

Materials | B 144. 

Matter and Atoms, B (5) 332 

wD al) 886 Handling and Storing of Materials, 
ani Hydraulics, and Thermodynamics. 


MS (4) 28 
tien of Glassmaking, B (1) 19, 
B (4) 240. 
Characters of Artificial Inorganic 
Solid bstances or Artificial Minerals, B 
(5) 323, B (8) 468 


ination of Ore Minerals, 
Mi ica stics of Minerals Com- 


haracteri 
ing Rocks, B (10) 540, B (12) 635. 
Bt) y of the Ore Minerals, Textbook of, 


Mineral Resources of the U. S., 1929, Metals, 
I, B (10) 540. 
Mi B (6) 386 


B (1) 8, B (3) _ 171, B (11) 563 
Handli (12) 628 


on Viscometry, B (3) 196. 
a Gas, B (6) 392. 
Sources. Heating in Near 


Physical-Chemical Tables. B (6) 39 
of Mineralogy, Petrography, and 
Geology, B (12) 635. 
Physics of High Pressure, B > ) 63. 
—— of Solids and Fluids, B (1) 63, B (12) 


Plasticity, B (2) 139, B (5) 333 

Pocket = for Ceramists, 1932, . (3) 216. 

Porcelains of Successive Dynasties, B (3) 153 

Potentiometric Titrations: and 
Practical Treatise, B (5) 332, B (8) 

Potter’s Art, I, B (2) 76; B 


Pottery in the Making, B (11) 55 
Pyrex om” (6) 361. 


Principles of Patent Law for som and 
Metallurgical Industries, B (5) 336 

Principles and Practice of Geophysical Pros- 
pecting. 


Report of the ant Ex- 

perimental Survey, B (6) 386 

Principles of Structural Geol y, B (7) 427 

Prisms of Esarhaddon and Ashurbanipal, B 
(9) 479. 

Progress of X-Ray Research in Methods and 
Application, B (6) 392. 

Pulverized Fuel Firing, B (11) 589, B (12) 642. 

Rain-Water Penetration through Brick Walls, 
Its Cause and Prevention, B (8) 455. 

Recent Advances in Analytical Chemistry, 
Inorganic, Vol. II, B (6) 393. 

Recent Advances in Physical Chemistry, B 
(6) 393. 

Refractories, B (1) 40, B (4) 250 

Refractory Materials, B (4) 251. 


R and Air Heaters, 
Vol. V B (5) 321, B (11) 589 
Re Ve Ae Building Research Board with 


~ eh! Director of Building Research for 

1 B (8) 455. 

on at Jemdet Nasr, Iraq, 
(6) 34 


Research Deion Record, B (6) 396. 
—_— of Applied Physical Chemistry, B (8) 


Rénatgen Spectroscopy and Crystal Structure 
Analysis, B (4) 281. 
Roof tiling, B (1) 43. 
s of an Ancient Civilization: 
Petra, om, and the Edomites, B (3) 153 
Degradation of, B (5) 336. 
ay, nn Partnership of Lighting and Vision, 


Silicate Industry of U. S. A. with Description 
of Refractory and Other Ceramic Materials, 
B (5) 313, B (6) 396. 

of Aerial Disperse Systems, 


Soft-Paste Porcelain, Detailed Study of Por- 
celain with Indian Materials, B (8) 462. 
The Soil and the Microbe, B (2) 7? 
i of Gases and Vapors by Solids, B (4) 
1,B LAL, 640. 
troscopy of X-Rays, B (5) 33 
Analysis in B (1) 64. 
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Modern Treatise on Refractories, B (1) 40 
Mohenjo-Daro and the Indus Civilization, ~ 
B (5) 288. 
Monogra 
Nature 
New Heat 
Future, 2) . 
The Pan Painter, B (12) 603 . 
Petrography and Petrology, B (12) 636 
istry, B (7) 431. 
Impurities in Enamels, Influence on Structure 
and os of, B (12) 609. 
Index of Potters’ Stamps on Terra Sigillata 
(Samian Ware), B (3) 153 
Industrial Chemical Calculations: 
: Cc of Com B (9) 500 
‘ontrol bustion, = 
Industrial Electrochemistry, B (1) 63, B (9) 
Industrial Organization, B (6) 396. 
Introduction to oeeoumeey. B (12) 640 
é Introduction to Principles of Physical Chemi- 
' stry, B (3) 210 
1 Investigations on Calcium Aluminates and 
1 Their Compounds with Calcium Chloride 
and Calcium , B (12) 606 
Manual of Oriental Archaeology, B (4) 224. 
Manual for Preparing Piezo-Quartz Prepara- 
tions, B (5) 333. 
Manual for Refractory Test Data Interpreta- 
tion, B (3) 180 
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Sprechsaal 1932 roe for Ceramics, Glass, 
and Enamel, B (4) 
and Calendar, 1932, B (4) 


Standards Yearbook for 1932, B (9) 510. 

Stone Age Cultures of Kenya Colony, B (1) 8. 

Strength of Materials: Part I, lementary 
Theory and Il, Advanced 
Theory and — ) 396. 

Structure of Crystals, B } @) The B (12) 635. 

Study of Rocks, B (4) 26 

Crystal a tion, and 
Identification, B ae 

Tables for Glass B (4) 241, B 
(5) 302, B (11) 563 

Technical Data on Fuel, B (11) 588. 

Technical and Scientific Transactions of the 
Osram-Konzern, B (8) 451. 

Technical Writing, B (2) 144. 

Technique of Glass Ornaments, B (8) 451. 

Tech y of Portland cement, B (6) 344. 

The Temple of the Warriors, B (4) 224. 

be | Generations of Potting Family (Adams), 

B (1) 44, B (2) 120. 
Ten Years of Ceramics, 1920-30, B (3) 214. 
Testing, sos Fire Resistance of Building Walls. 


Testing of {om Materials, B (6) 373. 

Thermal Conductivity of Ceramic R 
Materials; Calcination Thermal Con- 
ductivity ‘of Constituents, B (11) 576. 

Thermo-Electric Pyrometers, B (9) 498 

Tomb of Ken-Amun at Thebes, B (3) 153 

Tonindustrie-Kalender, 1932, B (3) 216. 

Treatise on Optical Pyrometry, B (4) 257. 

Turan: Islamic Architecture in Central Asia, 
B (7) 421. 

Wallace Collection Catalogues of Terra Cotta, 
B (3) 153. 

Waste Steam Boiler in Glass Works, B (4) 240. 

Wave-Length Tables for Spectrum Analysis, 
B (4) 257. 

What Is Matter? B (1) 64 

White Glasses, Hollow Glassware, and Labora- 
tory Glassware, B (6) 36 

Works of the Central ae of the Ukrain- 
ian Refractory Cement Trust for the Years 
1928 to 1930, B (8) 452. 

World Minerals and World Politics, B (1) 55 

os Technique in Materials Testing, B (6) 
93. 

— y calcium, in pottery, unfritted glazes for, 

(1) 57. 

Borax for enamels, compositions for, A (9) 481. 

in enamels, fluxing action of, B (1) 

for enamels, glazes, and glass, formulas for 
use of, A (9) 506 

in glass in crystal or grit form, use of, A (10) 

in glass, to prevent devitrification, A (1) 17 

in glass, to replace ‘a of potash, as costs re- 

uction, A fs) 30 

in glass, value of, B (1) 56. 

and potash, production of, A (2) 132. 

uses of, in ceramic ware, A (4) 266. 


Boric acid and alumina, separation and determina- 


tion of, A (1) 57. 

and borates, in ceramics and glassmaking, use 
of, A (9) 506. 

in enamels, ground, for adherence of, A (11) 553 

in enamels, methods for tests on, A (8) 442 

extraction and properties of, A (9) 506. 

flaky or granulated, use of, in glass, A (10) 518. 

in glass, advantages of use of, A (6) 357. 

in glassmelting, volatilization of, A (10) 518. 

in glazes, raw-milled, effect of, A (12) 621. 

influence of, on fusibility of glass, and resistance 
to chemical! agents, A (1) 14. 

in silicates, determination of, A (8) 471, A (11) 
594. 


in silicates, natural and artificial, determina- 
tion of, A (8) 471 

Boric oxide in glass, effect of, A (1) 17. 

in glass, use of, B (7) 409. 


water in colloids, Il, 


Greig cited on study, A (2) 


See Processes, y drying. 
Institute of of Plant Research. 
See Research laboratories 


Brauer-Greiner cited — horizontal drawing of 


crystal 


formula of, for refractories, A (10) 532. 
. W. F., cited on refractories in the copper 
industry, A (2) 111. 
Brickwork ; 


See also Brick apparatus; 

Masonry; Structural materials. 
absorption, modulus of 

conductivity of, relation of, SD 
acid-resistant, test methods for, Sty 's 579. 
bituminous clays for, of, A (5) 
blast-furnace slag, com tion for, P (10) 515. 
for bridge of rein orced (5) 305. 


masonry, A (5 
building, manufacture of, P (6) 369, P (8) 455 
ry yo modern uses and historical review of, 


and building blocks, P (8) 455 
for building purposes, A (5) 306. 
a See also Structural materials, 


Refractories 
of, diffusion calculations for, A 


clay and shale, strength and absorption tests 
on, A (11) 568. 
clay preparation for manufacture of, A (6) 367 
color gs. grain size of, relation of, A (3) 177. 
colored, blue, A (3) 177. 
color range for face brick, A (7) 412. 
common, color range for, A (10) 527. 
, limestone dust in, composition of, A 
(6) 367. 
green, A (2) 107, A (3) 178. 
o—. salt protection of, against frost, A (2) 


multi-, process of, A (1) 30. 
(red), effect of zinc va A (1) 31 
sand-lime, tests on, hip 31 
uniform, treatment a P 9) 491. 
— crushing strength of, tests on, A (10) 


and hard-fired, dry process for, A (7) 412. 
laminations in, elimination of, A (10) 528. 
for reinforced brickwork, A (4) 245. 
~~. transport containers for, A 

corner guide for laying of, P (11) 571. 

cost reduction and improvement of output, 
in manufacture of, A (3) 178. 

cost reduction of, and i use, A (9) 491 

cubes and prisms of, strength sents of, A (1) 30. 

design and use B (2) 107. 

designs for, in homes, A (7) 4 

— for use in England, 1450-1750, B (7) 

deterioration of, by crystallization of soluble 
salts, A (5) 305. 

diatomaceous. See Refractories, diatomace- 
ous. 

dimensions of, com tive data on, simplifica- 
tion of, A (11) 

dry-press, advantages of, A (3) 176. 

dry-press, effect of grog on pressure transmis- 
sion in, A (1) 38 

dry-press, for paving, A (3) 177. 

drying of. See also Drying us. 
artificial, discussion of, A (3) 191 J (5) 316. 
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PF Boron and compounds of, use of in enamel and 
glass industries, B (1) 56, A (5) 322. 
in glass, advantages of, A (5) 297. 
Boron trifluoride, critical constants and vapor 
pressure of, A (7) 430. 
Borosilicate in glass, ommpetiiee of, A (3) 165. 
tourmalines as, study of structure of, B (3) 205 
Bory cited on method for silver plating of glass 
A (8) 436. 
. Boston Museum of Fine Arts. See Museums. : 
Bottle 
w 
Boy 
Braunbek cited on melting point os. 
structure, A (2) 109. 
B 
B 
(3) 191 
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Brick (Continued) 


cause of cracks in, A (8) 463 
and firing of, process for, x4 467 
improvements in, A (5) 3 
with suction draft or low Sam A (9) 498 
waste heat for, A (7) 424. 
drying loss of, prevention of, A Oh) 
plant for, costs of, A (8) 463 
tch,"’ process of manufacture of, P (6) 369. 
efloreacente of, cause and prevention of, A 
coatings for prevention of, A (9) 490. 
control of, A (7) 412. 
effect of engobe on, A (1) 31. 
ont oe tion of water in, relation of, A 
enameled for wall tile, A (2) 106. 
exhibits of, at Architects’ Building, A (3) 178. 
face, color range and methods for, A (7) 412 
colors for, theories for, and compounds for, 
A (11) 569 
from common wire-cut, A (9) 490. 
glazed dry-press, production of, A (9) 490 
marketing of, A (1) 65, A (2) 107 
retail price of, stabilizing of. A (2) 107. 
rough, ornamental, P (7) 413. 
sales of, quality grading rules for, A (6) 368 
sand-molded, A (4) 245. 
sanded or rough texture, vs. stone, A (7) 413 
shipping protection for, A (6) 368. 
staining of, study of, A (2) 105, A (11) 569. 
standard grading re for, A (6) 368. 
texturing of, P (5) 307 
wet ‘ sand-molded, use of, A (4) 245, 
A (5) 306. 
firing of, data on, in continuous kilns, A (6) 381 
firing of, economy of, A (8) 465 
Fletton, dissolution of, effect of, on durability 
of, A (7) 412. 
florescence of, study of: 
A (2) 105. 
Fosalsil, manufacture and composition of, A 
(6) 369. 
frost resistance of, relation of, to porosity and 
strength, A (6) 367, A (10) 528. 
garden use of, England A (3) 178. 
German buildings of, four centuries old, A (3) 


staining of face brick, 


glass, vs. clay, use of, A (9) 488. 

glazed, gray, for buildings, A (2) 107 

glazed, history, types, and A (12) 621 

glazed, manu ‘acture of, P (9) 

grog clay, two-stage firing of 
from slate clay, A (5) 312. 

or - vs. machine-made, costs of, A (9) 

hard-fired, construction use of, A (1) 31. 

hard-fired, for roads, A (10) 529. 

ae af fired, tentative data for standards for, 

A (12) 615. 

Hinde and Dauch shield for shipping protec- 
tion, A (6) 368. 

hollow, channel, means for closing channel! 

ends, P (7) 413, P (8) 455. 

efficiency of, Hertrapf cited on, A (4) 244 
for end-set construction, P (1) 32. 
manufacture of, A (1) 31 
No-Fo-T, use of, A (1) 31. 
and tile, molding machine for, P (8) 455 
use of, A (2) 107, A (3) 177. 

honeycomb, manufacture of, P (3) 179 

large, hand molding of, A (10) 528. 

light-weight. See also Brick, porous; Clay- 
ware, cellular. 

light-weight, German process for, A (8) 455 

light-weight, Russian diatomaceous earth for 
A (10) 628. 

and lime for agricultural purposes, A (5) 305 

magnesite, data on, discussion of, A (6) 369 

magriesite, deformation of, A (9) 494. 

manufacture of, P (3) 179, P (6) 369, P (7) 413, 
P (9) 491, P (11) 600 

manufacture of, in Va., colonial history of, 
A (10) 529 

“marble,” process for, A (3) 177. 

for paving. See Paving materials 


Brick apparatus, P 
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for paving sewers and tunnels, A (8) 455. 

perforated, manufacture of, A (7) 412. 

porosity of, freezing resistance of, A (6) 367 

porosity of, materials for, research on, A (4) 
244, A (12) 615. 

, composition of, P (4), aes, P (7) 413 
hollow, dry-press process for, A (3) 192. 
light-weight, composition for, P (12) 616. 
lignite and sawdust for, A o 244. 
low thermal conductivity of, A (11) 570. 

he 4 = sales, A (5) 

raw materials for, preparation in France, 
A (6) 368. 

reflection factors for, in flood lights for build 
ings, A (3) 186. 

refractory. See Refractories. 

from residual ashes of oil shales, A (12) 641. 

rough-faced, ornamental, P (7) 413 

salt-glazed, for apartments, use of, A (5) 306 

salt-glazed, method for, P (10) 529. 

salt-glazed, for wall tile, A (2) 106. 

compare methods for, Swedish, A (3) 177. 

-lime, green, A (1) 31. 

sand-lime, strength of, influence of autoclave 
conditions on, A (6) 367 

sand-molded, for facing purposes, A (4) 245 

sand-molded, Westmold face brick, use of 
A (4) 245, A (5) 306 

scum on, barium bicarbonate, for prevention 
of, A (9) 501, A (10) 528. 

scum on, prevention of, pulverized carbonate 
for, A (10) 528. 

shipping of, containers for, types of, A (12) 615 

silica. See Refractories, silica brick. 

— plant production of, economics of, A (10) 


soluble salts in, content of, test for, A (5) 305 
sepeatene for, in Nev. city buildings, A (1) 


specifications for, standard, A (8) 455 

specifications for standard, A.S.T.M., A (5) 304 

specifications for, standard, in Sweden, A (3) 
177. 


specifications for, standard, in Yugoslavia 
A (7) 413 

stiff-plastic, manufacture of, A (8) 454 

strength and unit weight of, data on, A (9) 490 

tapestried, manufacture of, P (7) 413 

and tile, advantages and economy of, use of 

_A (6) 367. 

tile, etc., manufacture of, P (8) 456, P (12) 621 

veneer method, clay a slab and meta! 
stripping for, A (6) 36 

veneers of, metal lath fer, P (8) 455 

vesiculated, manufacture of, P (6) 369. 

— improvement in quality of, A (3) 


vitrified, paving, plan for relaying and salvag 
ing of, A (9) 490. 
walls of, construction of, P (1) 32, P (7) 413 
dry construction of, A (7) 412. 
enameled or salt-glazed tile for, A (2) 106 
plaster for, injury of, due to osmosis, A (3) 
176. 


sealed joints for, A (2) 106 
tests for, A (9) 490 
water penetration of, cause and prevention 
of, B (8) 455. 
water-tight, method for, A (1) 31, A (10) 527 
wet, prevention of dampness on, A (4) 243 
water-smoking of, defects in, A (12) 629 
weathering of, resistance of, review of research 
on, A (3) 175, A (5) 304 
(3) 178, P (11) 571 
attachment fork, P (5) 317 
for brick laying, P (2) 108, P (4) 245 
for brick manufacture, P (3) 178. 
bricklayer’s leveling and plumbing device 
P (12) 616 
for clay products preparation, A (1) 47, A (3) 
185, A (3) 192 
for cleaning brick, portable, A (11) 584 
for common brick and tile, types of, A (5) 316 
crate for, P (12) 616. 
for cutting brick, types of, A (1) 47, A (3) 
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Brick a tus (Continued) 

1 A (3) 192, A (6) — A (7) 424, A (9) 
498, A (10) 537, A (11) 584 

for face brick, manufacture of, from common 
wire-cut, A (9) a 

fork for handling, P (3) 179. 
grinder and purifying pug mills for, A (1) 47. 

or handling brick, P (11) 571. 

handling truck for, P (6) 380. 

hollow brick, Berg dry-press machine for, 
A (4) 255 

for light-weight porous brick, A (8) 455 

mason’s pointing tool for, P (6) 369 

mold feeding for presses, P (11) 586. 

for molding brick, P (6) 380, P (11) 571. 

for molding and oatties ee A (7) 424. 

presses, P (10) 537, P (11) 586 

treatment and upkeep S A (10) 545 

wire cutters for, A (1) 4 

Brick plants, in Arabia, >. ime for, ‘s (5) 306. 
building or remodeling plans for, cata on, A (6) 


calculations i in, A (6) 368. 
chimneys for, construction of, A (3) 200. 
construction and management of, A (3) 178. 
continuous kilns in, A (12) 631. 
costs in, types of, A (5) 305 
difficulties in production at, A (3) 178 
economical methods for; continuous kiln 
rearranged for, I, A (10) i firing of semi- 
continuous kiln for, II, A (11) 587. 
in Ecuador, output of, A (6) 368 
J. Foust, one-man factory, description and 
history of, A (4) 245. 
gas engine drive for, A (8) 464. 
in India, machine es. manual labor, A (6) 368 
management of, during economic depressions, 
A (6) 368 
in Mesopotamia, with brick kiln for crude oil 
firing, A (8) 465 
output increase and cost reduction at, A (3) 178. 
power and labor saving in, A (1) 48 
professional training and costs problems in, 
A (1) 65. 
rebuilt, advantages of, A (5) 306 
remodeling of, in Mason City, A (4) 245. 
reorganization of, A (12) 615 
for sand-lime brick, silo process for, A (5) 306 
steam, heat balance for, A (10) 544. 
training workers in, A (5) 306 
West Brothers Brick Co., description of, A (4) 
245 
Brickmakcis in Germany, conventions of, A (6) 
395, A (7) 433 
Brickwork, and architecture of ancient civiliza- 
tions, A (1) 32 
decorative possibilities of, A (6) 368. 
mortars for, types of, A (10) 528. 
Persian Islamic, history of, A (11) 579 
reinforced. See Masonry, reinforced. 
walls of, prevention of wet walls, A (4) 243. 
Brinell test. See Tests, Brinell 
Britain, Roman, archaeology of, B (4) 224 
British Assn. for the Advancement of Science. 
See Societies, technical i 
British Building Research Board. See Societies 
technical 
British Chemica! Plant Exhibition. 
tions 
British Engineering Standards Assn. See So- 
cieties, technical 
British Industries Fair. See Expositions. 
British Museum. See Museums, Fogg 
British Refractories Assn. See Societies, tech- 
nical 
British Society of Master Glass Painters. See 
Societies, technical 
British standard specifications for Portland ce 
ments. See Specifications, standard. 
British Standards Institution. See Societies, 
technical, Fuel Research Board 
Brozette cited on method for silver plating of glass 
and porcelain, A (8) 436. 
Bruch theory of tearing strength of glass rods, 
vs. temperature of, A (8) 448 


See Exhibi- 
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Bubbles in enamels and glass. See Enamels, 
defects in; Glass, defects in. 
Buffing, gomperitions ts for, for chromium irons 
and steels, A (6) 337 
com itions for, listed and described, A (5) 


compounds for, variety in, A 435. 
coal of, methods for, A (5) 285 

greaseless compounds for, B (6) 338 

and oe of bicycle parts, process for, 


ouaiek honing, and lapping, in precision 
285. 


work, value of, A (5) 
Buffing apparatus, o (12) 602. 
or grinder, P (1) 
machine for, P 
and polishing, P 512, 
for small machine parts, P (2) 69. 
“strait-line’’ automatic, A (9) 476. 
Bullding for, A (6) 
construction (9) 491 
Building laws, Toronto, test on 
panel, A (11) 569. 
Building materials. See Structura! materials 
Building science, college degrees in, A (2) 143 
Bulletins, Abrasive materials in 1930 (Bur 
Mines), B (3) 146 
Abrasives and industrial 
Mines), B (7) 397 
Annual report of Director of Bur. Stand. for 
1931, B (3) 214 
Antimony enamels (Trans. Ceram. Research 
Inst. Leningrad), B (3) 162 
Application of X-ray crystal analyses to indus- 
trial problems (Dept. Sci. and Ind. Research), 
B (5) 333 
Barite and barium products in 1930 (Bur 
Mines), B (6) 387 
Bauxite and aluminum in 1929 (Bur. 
B (1) 40 
Bauxite and aluminum in 1930 (Bur 
B (5) 313 
Bibliography of Bibliographies on Chemistry 
and Chemical Technology (Nat. Research 
Council), B (5) 333 
of North American Geology, 
B (1) 


Natco floor 


diamonds (Bur 


Mines), 
Mines), 


1929-1930 (Geol. Surv.), B (6) 387 
ouse and its compounds (Bur. Mines), 


Brick, tile, and pottery works in New Zealand 
(Dominion Statistics Office), B (11) 600 
Ceramic properties of the Bobrik-Donskoi 
clays and their use in the refractory industry: 
Chemical, mineralogical, and mechanical 
composition of the Bobrik-Donskoi clays 
(Trans. Ceram. Research Inst., Leningrad), 
B (3) 205 

China clays, trade classification and uses (Min 
one Resources Bur. of Imperial Inst.), B (5) 

Chromite in 1930 (Bur. Mines), B (5) 313 

Chromium, properties, occurrence, and uses 
of (Bur. Mines), B (9) 501 

Chromium plating of steel for wear resistance 
at high temperatures and high current densi- 
ties, B (4) 257 

Clay in 1930 (Bur. Mines), B (4) 267 

Clays and shales of yy Edward 
(Can. Dept. Mines), B (6) 387 

Crushing and grinding limestones at the Howes 
Cave (N. Y.) plant of North American Ce- 
ment Corp. (Bur. Mines), B (7) 425 

Determination of volatile matter in low-tem 
perature cokes. chars, and non-coking coals 
(Bur. Mines), B (9) 500 

Determining the gas, coke, and by-product 
properties of American coals, with results on 
> Taggart-bed coal from Va. (Bur. Mines), 

B (4) 264 

Effect of various factors on pressure trans- 
mission in dry pressing (Amer. Refrac 
Inst.), A (9) 4¥2 

Eutectic Glasses as Auxiliary Fluxes in Ceramic 
Bodies, (O. S. U. Eng. Expt. Sta.), B (8) 463 

Explosive shattering of minerals as substitute 


Island 
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‘or tory to ore ur. 
Mines), B (6) 596. 

Factors : selection of level 
in in underground mines (Bur. Mines), 
B (10) 546. 

Federal tions, B (3) 216. 

Feldspar in 1930, (Bur. Mines), B (3) 205 

Feldspar in Marioupol district (Trans. 
Ceram. Research Inst.), B (3) 206. 

Feldspar gems (Amazon 
sunstone) (Bur. yay B (3) 205. 

Firebrick bonding, B (11) 577. 

Fire clay of Ba a it in Ural Mts., B 
(3) 206; fire c’ hebarkal area in Ural 
Mts. (Trans. Canes. Research Inst., Lenin- 
grad), B (3) 206 

and cryolite in 1931 (Bur. Mines), 
B (10) 540. 

of brick, method for 

(Amer. Refrac. Inst.), B (11) 577. 
Friability, slacking, low-temperature carboniza- 
tion assay, and agglutinating value of 
te on and other coals (Bur. Mines). 

B (9) 

Fundamental principles of water treatment 

from chemical standpoint (W 


engineering 
Va. Eng. Expt. Sta.), A (5) 335 
G of the Bobrik-Donskoi fireclay de- 
(Trans Ceram. Research Institute. 


. gas resources of the 
Kensington (Geol. Surv.), 


(10) 541. 
ysical XL, B (1) 56 
B (2) jes. B (3) 206, B (4) 267, B (5) 325, 
B (6) 387 ey bf "B (9) 501, B (10) 541. 
B (11) 593, B (12) 642. 
Grain size and Fineness (New Internat. Assn. 
Test. Materials), B (4) 282. 4 
Cn as a lubricant (Acheson Oildag Co.), 
6) 380 
Graphite i in 1930 (Bur. Mines), B (2) 116. 
Heat_ Vay from gas stream to bed of broken 
solids (Bur. Mines), B (12) 631. 
How exhibitors are meeting the trade show 
problem, B (3) 216. 
Hydraulic properties of kaolinite clays (Trans 
m. Research Inst., Leningrad), B (3) 211 
of iormance characteristics of 
reinf brick slabs (Va. Poly 
Inst. B (11) 570 


In ion of properties of f wy (Univ 
ng. ; Bapt. Sta.), B (6) 376. A (9) 501 

Ione Formation of oy . (Univ. Calif. Pub., 
Dept. Geol. Sci.). B (4) 267. 

Iron oxide pi yr and mortar colors (Bur 
Mines), BY 0) 546 
Jigging, classification, tabling, and flotation 
tests of coals presenting difficult washing 

lems, with particular reference to coals 
tom Pierce County, Wash. (Bur. Mines), 
B (2) 130. 

Kaolin minerals (Bur. Mines), B (1) 56 

Kiln marking of fireclay brick, (Amer. Refrac 
Inst.), B (6) 373. 

Lawrence clay of Lawrence County, (Geol 
Surv. Ohio), B (7) 427; (O.S.U. Eng. Expt 
Sta.), B (5) 323. 

explosives (Bur. Mines), B (7) 

24. 


List of permissible mine equipment (Bur 
Mines), B (3) 196. 

Method and cost of quenrying. crushing, and 
grinding limestone at the tskill plant of 
the North American Cement Corp. (Bur. 
Mines), B (2) 123, B (8) 464. 

Method and cost of quarrying limestone at 
Trinity Portland Cement Co. (Bur. Mines), 
B (1) 48, B (2) 123. a. 

Milling methods and costs at the Hillside 
fl cae. Rosiclare, 11). (Bur. Mines), 
B (10) 546 


Mineral industry (Bur. Mines), B (10) 540. 
ineral resources of ~ U. aon in 1930 (sum- 
mary) (Bur. Mines), B (3) 205 


a of Conn. (Conn. State Geol.), B (8) 


Mining. and crushing methods and costs at 
Limestone quarry of the 

— hen Products Co. (Bur. Mines), B (2) 
7 laws of Great Britain (Bur. Mines), 


Mining — of the YY 
of America at B (1) 48 
the U. (Bur. Mines), B 


Particle size of pulverulent materials (New 
Internat. Assn. Test. Materials), B (4) 282. 
deposits of Va. (Va. Geol. Surv.), 


lea 

of the Earth, II; Meteorology, Iii, bd) 367. 
— of manufacturing bottles and 
eet mynd in British Columbia (Mines Rept.), 
Power station chemistry (Nat. Elec. Light 

Assn.), ) 264. 
1 4. for use of magnetometer in 
seeepeeet prospecting (Bur. Mines), B (3) 


Practical use of fq sets in laboratory control 
(West Va Univ. Eng. Expt. Sta.), A (5) 317. 

Preliminary report on Ala. clays (Ala. Ind. 
Development Board), B (10) 540. 

Preparation of graded abrasives for metallo- 
graphic polishing (A.I.M.™4.E.), B (2) 69. 

Present-day Mines), B (2) 144. 

Public servic the identification of mineral 
specimens (Bur. Mines), B (9) 501. 

Pumice and pumicite (Bur. Mines), B (7) 397 

Refractories in furnace construction (German 
Ironmasters’ Assn.), B (7) 418. 

Refractories and their testing, B (8) 457, B 
(10) 532. 

Pappotertotae under load, B (7) 418, B (10) 


Relative heat transfer through eens 
(O. S. U. Eng. Expt. me), B (2) 1 

Removal of soot from furnaces a Ress by 
= of salts or compounds, (Bur. Mines) 

B (12) 631. 

Report of Committee on Hydrodynamics (Nat 
Research Council), B (5) 333 

Report of Heat Technical Council of the Ger- 
man Glass Industry for 1931, B (12) 613 

Re s of the Kaiser Wilhelm Institute for 

ilicate Research in Berlin-Dahlen, B (3) 211 
data (Cincinnati Grinders, Inc.), 


Safety in pulverized fuel systems, (Nat. Board 
of Fire Underwriters), B (4) 264. 

Sampling of ore deposits (Bur. 
Mines), B (10) 546 

Sampling and exploration by means of hammer 
drills (Bur. Mines), B (6) 387. 

practices and costs (Bur. Mines), 

2 

Short contributions to wy geology, 1930 
(Geol Surv. Prof. Paper), B (3) 205. 

Silica in 1930 (Bur si B (2) 133. 

Silica volume changes, B (10) 532. 

Size determination of free peeies (New Inter- 
nat. Assn. Test. Materials), B (4) 282. 

Solubility of natural and artificial aluminium 
oxide and hydroxide in hydrofluoric acid and 
soda _ solutions — Ceram. Research 
Inst., Leningrad), B (3) 211. . 

Stability of enamel Ceram 
Research Inst., Leningrad), B (3) 1 

Study of properties of Texas AR. per- 
taining to extraction of potash, I; Rate of 
decomposition of polyhalite by water and by 
saturated chloride solution, II; Calcination 
of polyhalite in rotary kiln of laboratory size, 
III; Experiments on production of potas- 
sium chloride by | evaporation of leach liquors 
from decomposition of uncalcined polyhalite 
by boiling saturated sedium chloride solu- 


(Bur. Mines), B (5) 321 
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Bulletins 


Summary of literature on com mpounds of 
Supporting strength of concre’ incased c 
pipe (lowa Eng. Expt. Sta). B (9) 491. 
by ~ soapstone in 1930 (Bur. Mines), B (7) 


Tests of plain and reinforced concrete made 
with ogee gates (Univ. of Ill, Eng. 
Expt. Sta.), 344 

Thermal on transverse strength 
o—- (Univ. Ill. Eng. Expt. Sta.), B 
( 

Tourmaline (Bur. Mines), B (3) 205. 

Umber, sienna, and other brown-earth pig- 
ments (Bur. Mines), B (1) 56. 

Unification of term viscosity (New Internat. 
Assn. Testing Materials), B (9) 506. 

Use of micropyrometer for high-temperature 
ar: investigations (Bur. Mines), 


Utilisesion of dolomite high- magnesium 
limestone (Bur. Mines), B (1) 55 
Utilization of pebbly clays for clay 
(O. U. Eng. Expt. 
Volumetric-analytical in sili 
dioxide in silicates (U.S.S.R.), B (2) 139. 
Volynites (basalts of Volyne), (Trans. Kiev 
Div oe Sci. Research Inst. Silicate 
B (5) 324. 
i tests of Illinois coals (Univ. 


Water purification, A.B.C. of, B (5) 335; 
equipment, new developments in (West Va. 
Univ. Eng. Expt. Sta.), A (5) 317. 

(ts in S. Africa, properties of, A (12) 


Bureau of Mines. See also Bulletins issued by 
Bureau of Mines. 
relation of, to nonmetallic industries, A (4) 284 
Bureau of Standards. See Research laboratories. 
Burley clays. See Clays, a 
Burners. See also Furnaces; iins; Regener 
ators; Retorts. 
A (3) 202. 


ucts 
), B 


air-injection, for pottery firing, 

for firing waste fuels, combined, A (1) 66 

fuel-oil, systems of, A (11) 588. 

gas, P (4) 

gas, Gesign for. A (10) 539 

as, types of, A (5) 320. 

for PD) os ovens, in tile or pottery firing, 

PQ 

gas-oil, combination, use of, A (1) 51 

oil, classification and use of, A (2) 127 

for tank furnaces, defects in, A (8) 450. 
Butane. See Fuels. 


Cadmium for glass tubing, P (9) 489. 
Cadmium red, pigments, analyses of, A (6) 392. 
Sa for coloring glass, A (7) 408, A 
1 21. 
Calcareous clays. See Clays, calcareous. 
Calcination temperature of kaolin, influence of, on 
color tone of ultramarine, A (8) 471. 

Calcined alumina. See Alumina, calcined. 
Calcined bone in pottery firing, A (9) 496. 
Calcium, magnesium separation of, molybdate 

method for, A (4) 274. 

picrolonic acid for determination of, A (4) 274, 
A (6) 392. 

sodium and chlorides of, equilibrium in molten 
state of, A (11) 595. 

a aluminates, crystallization of, at 20°C, 

A (1) 61. 

and silicates, hydrothermal synthesis of, be- 
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tween lime, and alumina or kaolin, I, A (9) 

479; I, A (10) 515. 

omy of: synthesis, I; microstructure, II, A 
- m carbide, and silicon carbide, production 
—w “<a decomposition rate of, tests 


A (9) 504 
ey between, A (6) 390, A (7) 
aon’ chloride for cement clinkers, effect of, A 


ing storage Laser A (8) 444. 
Calcium fluoride in enamels, use of, A (2) 83. 
‘or acid-resisting, A 
Calcium See Aluminates. 
Calcium metaborate NE lattice of, structure 
oxide and by.dronide, free, estimation of, 
A 329, A 4 
ash), lead determina- 


tion in, A oy 137. 
“Corex” glass, effect of, A (3) 167. 
drotherma! syntheses under 


temperatures ) (8) 
440, A (10) 515. 

syn studies oo. I-III, A (5) 291; III, 

A (6) 343; IV, A (8) 
of, at below 1400°C, A 
1. 


in upset lime-sand mortar, formation of, A (4) 


2. in clays, influence of, on cast- 
A (4) 2 
drate in, A (1) 10. 
te, of, in cement 


chemical, B (11) 597, B (12) 640. 

chemical, industrial, application of physico- 
ons principles and data to industry, B 
bration of viscometers for viscosity measure- 
ments, A (7) 431. 

for cements, hydrated, for tests on 

free calcium oxide and hydroxide, A (9) 505. 

wage tee. for heat-value tests on gas, A (12) 


closet for, A (7) 4 
Instrument 


Go. See Manufacturers. 
Caen, Oey and clay products in 1930, A (1) 67. 


uction in, in 1930, A (1) 67. 

as by-product in, production of, A 
Ceramic Society. See Societies, tech- 

See Publica- 


Co. See Manufacturers. 
pe Co. See Manufacturers 


temperature control 


Canadien Ceramic Society Journal. 
Cenadian Flint & & 


Cannelton Se 

CaO-Si See Systems. 

Capstan 1 Co. See Manufacturers. 

Carbides, systems of, melting point and carbon 
fusion of, A (8) 457. 

Carbofrax. See Carborundum. 

indi A ee 475. 


fireclay refrac 
tories, disintegration of, I, A (9) 493; further 
experiments on, II, A (9 4 
ay on refractories, tests on, A (5) 309. 
aon clays, disintegrating effect of, A 
Carbonate of lime, special uses for, A (3) 157. 
Carbonates, alkalinity of, chart for test, A (9) 505. 
— and potassium, dissociation of, A (7) 


See also Boilers; Burners; Fur- 
naces: Kilns: Regenerators; Retorts. 


duction of - enite and by production 
magnesia, V, fh) 56, A (4) 265; Tests on 
from New Mexico and Poland, 
‘i (Bur. Mines), B (9) 501. 
Substitution of lead glazes by leadless (Trans. 
Kiev Div. Ukrainian Sci. Research Inst. Sili- 
cate Ind). B (4) 253. a 
Cal 
f 
Cal 
Calculations. See also Nomographs 
Ill.), B (8) 466 ceramic, tables for, A (7) 431. 
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Carbonization (Continued) 
low-tem ture, of coal, Salerni system for, A 


(4 ’ 
Carbonized fire clay, use of, A (1) 38. 
Carboradiant kilns. See Kilns, carboradiant 
“Carboradient” furnaces. See Furnaces, “‘Car- 
boradient.”’ 
um. See also Abrasives; Silicon car- 


bide. 
Carbofrax, for boiler furnaces, B (2) 116. 
Carborundum Co. See Manufacturers. 
Com : nozzle for burning powdered coal, P 
egie Institution, work of, in Yucatan temples, 
B (4) 224. 
a-Carnegieite, crystal structure of, A (5) 327. 
Carrier and Janssens cited on fluorine determina- 
tion as calcium fluoride, A (4) 236. 
Carroll, H. C., & Sons. See Manufacturers. 
Cars for kilns. See Kilns. cars for. 
Cassels, E., artware of, A (8) 438. 
Cast — See Glass, cast. 
Cast See Metals for enamels. 
Cast refractories. See Refractories, cast an- 
nealed; Refractories, mullite, cast 
Cas of ceramic masses and metals by the cen- 
trifugal process, P (1) 49. 
of kaolins, Silesian, and clays, properties of, A 
(12) 622. 
of porcelain, advantages of, A (10) 535 
of porcelain insulators, plant arrangements for, 
A (7) 422. 
of refractories, mold for, P (1) 40. 
Castings. See also Metals for enamels. 
cleaning of, for enameling, A (8) 443. 
enamels for, preparation of, A (5) 293. 
enamels for, thermal expansion measurements 
Pag prevent hairlines and spalling, A (11) 


iron. See Metals, iron, cast. 
I le iron, symposium on, B (3) 215. 
manufacture of, for enameling, A (5) 293. 


Catalogues, Chemical engineering catalog, 1931. 
B (1) 48. 


Furnace linings and arches (McLeod & Henry 
Co.), B (2) 116. 
Refractories (McLeod & Henry Co.), B (4) 


250. 

Catal » metallic ions as, for removal of sulphur 
ioxide from boiler furnaces, A (4) 262. 
Cathodic pulverization for study of gold deposits 

on glass, A (12) 601. 
Caucasia, limonite iron ores in, chemico-minera- 
logical and hological study of, A (4) 266 
Caustic soda. See ium hydroxide 
Cecolene (trichloromethane) as vapor degreaser 
for metal surfaces, A (9) 483. 
Cellular building materials. See Structural ma- 
terials, cellular. 
Cellulose, acety!-, for safety glass manufacture, 
for use of, A (6) 357. 
and acetyl! cellulose, for uniting triplex glass, P 
(10) 527. 
benzyl, as plastic material, possibilities of, A (6) 


compounds of, for laminated glass manufacture, 
use of, A (6) 357. 
Cellulose acetate for laminated glass, use of, A (4) 
230 


Cement apparatus, control devices for, A (2) 80 
for plaster of Paris, for simultaneous firing and 
grinding of, A (5) 291. 
Cement clinker. See Cements, clinker 
Cement industries. See Industries, cement 
Cement kilns. See Kilns, cement; Kilns, rotary. 
Cement plants, kiln-dust recovery at, A (4) 226. 
pulverized coal-dust hazards in, control of, A 
(3) 201. 
Cement slips, Portland, liquid phase of, chemical 
composition of; A (10) 515. 
Cemented tungsten carbide tools, grinding of, 
method for, A (8) 435. 
Cements. 
acid-proof, compositions for, P (3) 158. 
acid-proof, “‘Pre-mixt,’’ use of, A (2) 80. 
acid resistance of, A (1) 11 


acid-resistant, arsenic for, A (3) 156. 

alkalis in, determination of, A (2) 134. 

alumina, setting disturbances in, A (2) 80. 

alumina, strength of, rs. temperature effects, A 
(8) 441. 

—— action of lime sulphate on, P (12) 


(ciment fondu), properties of, A (7) 402 

discussion on, A (9) 480. 

and ordinary, reactions during setting of mix- 
tures of, A (5) 291. 

eg of, at various temperatures, A (8) 


studies on: thermal tests on, II, A (6) 344. 
thermal phenomena of, I, A (8) 441. 
aluminum sulphate in, effect of, A (10) 515. 
Alundum, mass spectra of, A (1) 60 
— of, hydroxyquinoline method of, A (1) 


analyses of, phenol method for free lime deter- 
mination in, A (9) 504. 

analyses of, procedure for laboratory research 
on, A (5) 292. 

anhydrite, A (1) 10. 

anti-acid, sodium silicate in, A (12) 605 

arsenious, low solubility of, A (2) 80 

bauxite in, French, A (2) 112 

bonds, oy temperature, use and tests for, A 
(12) 618. 

calcium aluminates, hydration of, research 
study on, A (5) 291 

calcium silicates, hydrothermal analyses of, 
under pressure, A (5) 291. 

calcium silicates, synthesis of, I-II, A (5) 291. 

cast, for repairing cupola furnaces, A (2) 115. 

chemical composition of, review of previous in- 
ve-tigators’ work, A (2) 79 

chemistry of formation of, A (3) 155, A (5) 292 

for ¢ sinaware, repair of, A (8) 437 

cimext fondu, bauxite for, A (2) 80 
vs. other types, comparison of, A (2) 80. 
French bauxite in, A (2) 112 
mixture formation of, A (9) 480 
properties of, A (7) 402 
solution of, action of, A (12) 605. 

clay and grog, bonds for, A (12) 618 

clinker, alite in, research on, A (6) 343. 

clinker, calcium chloride addition to, A (3) 156 

clinker, Portland. See Cements, Portland 
clinker. 

clinker, specific heats of, A (6) 343 

colloidal, hardening of, theories of, A (3) 158 

composition of, P (7) 402. 

np and strength of, relation of, A (2) 


corrosion of, mechanism of, A (7) 402 
dehydrated, glycerol method for free calcium 
oxide and hydroxide determination, A (9) 
equipment, practice, and costs of limestone 
quarrying, B (1) 48, B (2) 123 
and ferrous cements, iron in, research on, A (8) 
41 


fine particles in, measurement of, by air 
analyzer, I-II, A (7) 429 
fineness of, separator for determination of, A 
(6) 378 
vs. fire clay for repair of boiler furnaces, A (2) 
5 


fire, ‘‘Dura-stix"’ composition of, A (8) 456 

firing of, thermal dissociation of iron oxide for, 
A (3) 155 

flour in, fineness and properties of, A (11) 551. 

formation of, silicate chemistry theories of, A 
(3) 155 : 

formulas for, A (6) 342, A (9) 480 

or. in, determination of, A (2) 137, A (7) 
402. 


free lime in, test method for, A (12) 604 

friable, ferrous oxide content in clinker of, A 
(12) 604. 

fused, and refractory agglomerates, A (3) 181 

grinding of, with air-separation tube mills, A 
(9) 408. 

grinding of, fineness comparison by two meth- 
ods, A (12) 604 
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Cements (Continued) 


and gypsum, bonding of, P (11) 552. 

gypsum, hardening of, acceleration of, with 
added substances, A (9) 479. 

hardening and corrosion of, B (10) 515. 

hardening of, Michaelis theory “ A (9) 479. 

high-quality, definition of, A (5) 

high mixtures and their for, 
A (9) 430. 


high-quality, proposals for, A (12) 604 
high a’ types of, literature references on, 


high-temperature, particle size control of, A (4) 
2 


hydraulic alu binding material of, and 
iron alloy, yy of, P (2) 81. 
composition of, P (7) 403. 
hardening of, tests for, A (3) 158. 
hardening of, theory of, A (9) 479. 
patents reviewed on, A (1) 10. 
production of, P (12) 606. 
and white magnesia, A (1) 10. 
for insulators, joints for, cause of radial cracks 
in, A (6) 375. 
for insulators, stress problems in, A (12) 623. 
iron, and Kih! clinkers, minerals in, A (7) 402. 
kaolin as raw materia! for, feasibility of, A (12) 


Keene's, use and manufacture of, A (3) 157. 
Kestner, characteristics of, A (3) 181 
kilns for. See Kilns, cement. 
for laminated glass, P (5) 304. 
Leukolithos, white, constituents of, A (1) 10. 
lime in, determination of, in relation to proper- 
ties of, A (7) 402 
magnesia, composition of, P (9) 480. 
magnesia, manufacture of, P (1 
(1) 10. 
magnesium oxide in, studies on, A (1) 10. 
magnesium oxychloride, volume stability of, A 
(12) 604 
masonry, properties of, analysis of, A (2) 106. 
masonry mortar, tests for, A (9) 480. 
materials for, particle-size and size-determina- 
tion tests on, A (6) 394. 
metal, acid resistance of, A (1) 11. 
mineralogy of, test results of, A (6) 344 
control of, by light- -sensitive tube, 
A (6) 3 
mortar, . tests on, A (6) 343 
plastic, for glass and masonry construction, A 
(3) 168. 
s, manufacture of, P (1) 11. 
Portland, alite in, composition of, A (2) 78. 
bauxitic vs. ordinary, for refractory mortars, 
A (11) 576 
British standard specifications for, A (4) 225; 
revision of, A (6) 344 
CaO-FerO: system, compounds for, A (8) 441. 
chemistry of, A (4) 225. 
chemistry of, modern research in, progress in, 
A (11) 596. 
chemistry of, relation of recast analysis to, A 
(9) 479. 
clinker. See also Cements, clinker 
clinker, constitution of, study of, A (6) 388 
ay - crystal change due to melting, A (7) 


clinker, data on, A (6) 342. 

clinker, discoloration of, tests on, 157. 

clinker, dusting of, cost of, A (8) 4 

clinker, dusting of, study of, A Ty 402 

clinker, treatment of, P (8) 441 

composition of, P (6) 345. 

composition formulas for, A (6) 342. 

constitution of, mineralogical test results on 
A (6) 344. 

—a of, review of theories of, A (4) 


controlling set of, P (9) 480. : 
definition, composition, process, aad. costs, 
A design and costs, III, 
A (9) 480 position and constituents. 
IV, A (9) 480... A ei) 551. 


ber 5 of carbonic and acetic acids on, A (3) 


essential properties of, and results of, A (1) 9. 
ing raw materials for, reaction between 
lime, silica, alumina, and iron oxide on, A 
(9) 479. 
oe of, action of lime hydrate on, A (5) 


hardening, analysis of process of, A (1) 9 

hardening of, colloidal nature of, A (12) 605 

hydration of, reactions in, A (12) 605. 

hydration of, research on, VI-—X: influence of 
moncalcium on; hydration of lime alumi- 
nate in; action of gypsum on, A (5) 290 

id) 640 ‘of, on physical properties of clays, 

iron, high- grade, literature references on, A 
3) 158 


lime content of, A (12) 605 
magnesia in raw materials for, A (2) +e 
eae of, A (2) 80, P (7) 402, P (9) 


=ageisete of, I-IV: definition, composi- 
processes, and costs of, A (8) 440; 

plant design and costs of, A (9) 480; com 
position and constituents of, A (9) 480. 

manufacture of, — lime and argillaceous 
‘materials, P (6) 34 

microscopic study of, . (5) 323. 

patents on, reviewed, A (1) 10. 

raw materials for manufacture of, discussion 
and analysis of, A (8) 441. 

recast analyses of, relation to chemi , I-III: 
recast chemical analyses of, A (9) 479: 
meaning of, A (11) 596; relation i actual 
components to potential, A (12) 605 

research on, and its constituents by steam- 


a. measurements, A (5) 290. 
ee of, Kelly tube for tests on, A 


(5) 3 
slips, } composition of liquid phase of, 
A (10) 515. 
standard, analysis of, A (2) 79 
storage of, effect on, A (5) 200, A (8) 441. 
strength « of, tests for, A (4) 
sulphide in, ery a present 
as sulphide in, A (6) 39 
technology of, B (6) 344. 
thermochemistry of, study of heat of forma- 
tion of alite and Janeckeite, A (3) 154. 
tricalcium aluminate in, action of, A (2) 78. 
Pyro-mortar for bonding fire brick, B (2) 116. 
quick-hardening, with high resistance, P (1) 11. 
reaction of, with water, A (3) 156. 
refined, borax in, uses of, A (4) 267. 
refractory. See also Refractories, cement. 
refractory, P (9) 495. 
for boiler furnaces, A (2) 115. 
hydraulic, Kestner, and mortars, characteris- 
ties of, A (3) 181. 
and ramming mixes, data on, A (11) 572. 
tests for, A (9) 493. 
types, uses, and tests for, A (12) 618. 
rota) 208 for setting of, gypsum by-products for, 
Santorin earth in, A (1) 10. 
ary, ye of, effect of hydrated lime aluminates in, 


by electric current, determination of, 
hardening of, microscopic tests on, 


setting time reg effect of grinding on, A (2) 80 
cilicate of soda, quick-~ ~setting, for acid- 

— and tower construction, types of, A (4) 
siliceous, manufacture of, A (12) 605 
sillimanite, for furnace construction, A (4) 250. 
sodium silicate in, adherence of, A (12) 605. 
standard, analysis for, alkalis in, A (12) 6C3 
tandant, staring of, influence of, on properties, 
standardization of, B (2) 81. 
super-, automatic vertical kilns for, A (3) 157. 

-, and fused alumina, comparative tests 
A (4) 226. 
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Cements (Continued) 
Sue temperature and humidity control 
time element in analysis of, A (11) 596 
trass, experimental data on, A (6) 343. 
“ee silicate in, decomposition of, A (2) 
a combinations in, A (9) 479. 
tests on hardening of, A (3) 158. 
Central America, pottery . exhibit of, A (6) 


Centrifuge! collectors. See Dust apparatus. 
pplication of, to chemical 
and allied A (12) 621. 
exhibit of, A (2) 123. 
review of, A (1) 48. 
surfacing device for, P (6) 380. 
types of, A (11) 585. 
Ceramic bodies, P (1) 68 ?® 214. 
auxiliary fluxes for, A (2) 1 
boric acid and borates for, use of, A (9) 506. 
clay and pitch mixture for, P (2) 144. 
of corundum and cobaltic oxide, P (1) 68 
silicates, alkali-free, composition of, 
(10) 
oval, shaping of, A (12) 627. 
nt, gra etermination > 


porosity of, boiling method for, A (8) 471 
raw materials for, dry distillation of, A (3) 209. 
solid and hollow, poeeeas machine for prep- 
aration of, P (10) 537 
statistics on materials ‘for, and research on, A 
(8) 472. 
structure and homogeneity of, A (12) 641. 
temperature variations in, influence of, paper 
on cited, B (3) 214. 
trial tests for, on laboratory scale, A (3) 189. 
water tion of, methods for determination 
of, A (10) 541. 
Ceramic calculations, tables for, A (7) 431. 
es. See Industries, ceramic. 
eramic masses, P (7) 433. 
= faience, stoneware, and ain, B (1) 64. 
grain eos of, paper on cited, B (3) 214. 


ce of , on mechanical in- 
A (5) 334 
Ceramic materials, 
viscosity - temperature relation 
solution in, use of, P (5) 
p acid for rational Shien of, A (6) 


glass, metals, and yo 


physic t P (7) 432. 

raw and fred. oe of phosphoric acid on, A 
6) 392, A (9) 505 

a. plastic, refining of, P (9) 510. 

sampling in production and use of, accurate, A 


strength of, tests on, P (5) 317 
strength of, estes and problems of, B (6) 396. 
P 
Coramic Ay. content of, 
of, A (7) 423. 
Ceramic its for ceramic products manufac- 
ture, P (9) 491. 
economics of establishment of, A (10) 545. 
Ceramic products. See Ceramic ware. 
Ceramic schools. See Schools, ceramic 
— pam of England. See Societies, tech- 


works and 


Methods; Processes; h; 

Ceramic trade associations, een ~ x ‘A (10) 
545. 


Ceramic ware. See also Ceramic bodies. 
American, for Americans, A (11) 600. . 
ancient. See Arc y. 
art. See also Artware; Porcelain; Pottery 

at Copenhagen Royal Factory, A (11) 550. 
development of, A (1) 7 . 
of R. Lalique, A (11) 550 

exhibits of, A (3) 152. 

by Italian ceramists, A (5) 287. 
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at Century of Progress, A (11) 600. 

characters and symbols for, P (8) 474. 
Chinese, in private collections, A (1) 8. 

ary! as factor in, history of, 
development in Germany in 10 years, B (3) 214. 
drying ~ P (8) 465. 

=< , heat content determination in, A (8) 


me 1 of, in moist warm air current, P (8) 465. 
enamel, whiteware, and glass, future of, A (11) 


etched script for, P (11) 551. 
faience-glazed, defects in, causes of, A (2) 74 
fine, 1 manufacture of, A (3) 189. 
firing of, P (6) 385, P (8) 467. 
firing of, details of, P (7) 426. 
form vs. ornament for, A (2) 74. 
German patents on, A (9) 508. 
and glass, “‘fritted’’ and “hard” porcelain to 
express relationship of, A (3) 209. 
lazed, relief decorations for, P Le 225. 
development of, modern production 


and terra cotta of, A (5) 302, A 


P (6) 377, P i =. P (9) 498. 
manufacture and sale of, A (11 
metallic coa for, P (6) hg 
ornamental designs for, P (6) 342. 
patent designs on. See patents listed under 
section on Art and Archaeology in each issue; 
also specific patents in each abstract section 
process of manufacture, P (5) 315. 
processes of, application of scientific technical 
knowledge to, A AY 213 
promotion of, A a ) 545. 
ory, manufacture of, P (3) 1 
shipping of, containers for, ty hw A (12) 615. 
terra-sigillata coatings for, P P te) 342 
weathering of, volume changes due oo A (1) 59 
white, production of, P (5) 316, P (7) 423. 
Cerium in glass, as colorizer, A (2) 87, A (11) 561 
in silica glasses, influence of, on photochemical! 
behavior of, A (5) 295. 
Cesium, kaolinates of, A (11) 595. 
—— F., on on clay studies and tests, paper 


A (2) 143 
halk See Flints, chalk. 
Chamotte. 


ber kilns. See Kilns, chamber. 
See also Refractories, chamotte 
for crucible and furnace linings, P (12) 620. 
preparation of, P (8) 460 
production of, P (10) 534. 
Champion Porcelain Co. See Manufacturers. 
Cc levé enamels, history of, in Italy, A (12) 


Chance Bros., Ltd. See Manufacturers 
Charts, glass, transparency of, for invisible rays, 
A (11) 558. 
for glass furnaces, efficiency and economies in, 
A (12) 612. 

— int of rupture, for cylindrical test pieces, 
Chascov-Yas See Clays, Chassov-Yer 
ages: -Yar fire brick. See Refractories, fire- 

rick. 
Chatter See Grinding, chatter. 


See Refractories 
Checkerwork. See Refractories, checkerwork 


elain. See Porcelain, Chelsea. 
activity and particle size: rate of solu- 
tion at slow stirring of anhydrite and gyp- 
sum, II, A (7) 429. 
Chemical analysis of siliceous-aluminous-calcare- 
ous-alkaline materials, A (1) 58, A (4) 273. 
Chemical apie, stoneware for, A (9) 496, A 


See Calculations. 


Chemi 
composition of salts (MeR«O:), solid 
at high temperatures, I- 


A (4) 268. 


at ry 
63 62, A 268, A (12) 6 
chemical catalog 1931, 


of 
tures, 


B (1) 48. 


500. 
| A (12) 621. t 
Islamic, glass 
(9) 478. A 
a 
Chemical 
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Chemical glass. See Glass, chemical; Glass labo- 
ratory. 
Chemical stoneware. See Stoneware, chemical. 


American, annual survey of, B (9) 510. 
—_ , advances in inorganic studies of, B 


a of Society of Chemical 
an ndustry on, BO 510. 


arithmetic of, B (8) 472. 
. w A (12) 621. 


colloidal, in ceramics, A (5) 333 
of glass, B (2) 95, B (4) 240. 
relation of, to firing technique, A (4) 259. 
tech applications of, B (3) 212, B 
(4) 282, B (10) 543. 
technology of, B (11) 597. 
erystal, of germanium and silicon, A (11) 594 
dispersoid, of kaolin, tests on, A (11) 592. 
in glass production, A (11) 559. 
industrial, calculations of, B (5) 333. 
industrial, combustion, fuels, and combustion 
control, B (9) 500. 
oe. on lime, cement and glass, P (12) 


industrial applicccion of, digest of, B (12) 642. 
inorganic, Gmelin’s handbook of, B (10) 544. 
inorganic and theoretical, comprehensive treat- 
ise on, B (6) 393. 
patent laws for chemists, B Ge 546. 
, advances in, B (6) 393 
application to problems of mi 
petrography, and ecology. B (12) 635 
applied, results of, A (8) 473. 
principles of, E °3) 210. 
tables, B (6) 39s. 
of Portland cements, theoretical and practical 
dev ments of, I, A (11) 596. 
industrial, hydrogen-ion determina- 
tion in, B (7) 431. 
Réntgen rays as research tool for, A (10) 543. 
— American research, 1927- 30, A (5) 


Chicago Art Institute. See Museums. 
of Science and Industry. See 


World’s Pair. See Expositions, Century 
Progress. 

stack for drafts, construction details of, 
Chimneys ‘or — plants, construction of, A (3) 


China. ceramic ware of. See also Archaeology, 
Chinese. 
ceramics in, private collections of, B (1) 8. 
enamel industry in, A (12) 609 
glass, plate and wire, manufacture of, A (7) 409. 
porcelain of, Gow collection of, B (6) 341. 
porcelains of successive dynasties, B (3) -. 
pottery of, in H. Coleman collection, A ws 
pottery of, and glassware, ancient, A (7) 400. 
pottery of T'ang dynasty described, A (1) 7. 
China clays. See Clays, china; Eaolins. 
Chinaware. See also Dinnerware; Porcelain ; 
Tableware; White ware. 
acid-etched, gilding of, A (11) 550. 
bone, manufacture and defects in, A (1) 43. 
bone, placing material for, mixture for, A (6) 
37 


5. 
designs for, P (1) 8, P (1) 9, P (3) 154, P (5) 

289, P (6) 341. 

bowl, P (1) 8, P (5) 289 

covered dish, P (6) 342, P (8) 440 

cup, P (1) 8. 

dish, P (3) 154, P (10) 514. 

importance of, A (7) 389. 

jars, P (3) 154, f 5) 289, P (7) 401. 
tterns, A (2) 1 


(2) 77, (6) 341, 
401, P (8) 440, PO 479, 'P (10) 515, PUL 
551. 


teapots, etc., P (5) 316. 


teapots, cups, saucers, etc., P (1) 45, P (5) 
316. 
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Dresden, historical sketch of artists and ware 
of, A (7) 400. 
vs. on and porcelain, differences in, A 
educative trade display of, in E A (1) 43. 
machine for brushing, P 268. 
and glass, A (2) 141. 


jwey = Ly powdered aluminum on, P (7) 401. 
and silver vessels, electroplating 


mending of, cement for, A (8) 437. 

mce-iern types of, ‘287. 

N. ¥. buying public trends for, A (7) 398. 

octagonal shape for, A (2) 75. 

ornamentation of, ee for, P (10) 515. 

plates, large-size, P (1) 4 

— ction variety of Btier-Calif Co., A (6) 
6. 

Siamese, description of, A (3) 152. 

specialties in, manufacturers and dealers in, A 


(1) 6. 
tea and coffee pots, of 18th, F eae and 20th 
centuries, arti of, A (4) 2 


1931, 
Chiolith in enamels for opacity, A (11) 553. 
ae + Ween basic, X-ray studies of, A 


for mite ceramic products, process for, P (7) 
4 


people and in, B 


Chromates, and dichromates, manufacture of, 

Chromatism of glass, achromatic and apochro 
matic terms defined, A (5) 297. 

Chromayv. See Refractories, alloy. 

“arms for refractories, high-temperature, A (11) 


Ghicae brick refractories. See Refractories, 
chrome. 
Chrome ents, P (7) 432. 


for refractory brick, 
industry, A (5) 311 


for the steel 


Chrome spinel. properties of, A (5) 307. 
one chioriae, hydrated, production of, P (4) 


3 deposits of, geology of Macedonia, A 
(2) 112 


1980 production of, B (5) 313. 
world production and source of, A (7) 418. 
[a buffing composition for finishing of, 


A (6) 337. 
colors in, and course of, A (6) 394 
in im di of tit purification of, 


) 334 
ae hy determination, with persulphate, A 
ail 
Cassiahion oxide hydrates, chemical tests on, A 
(5) 328. 


oxides, manufacture of, P (10) 544 
and vanadium oxide, vibrational analyses of 
band spectra of, A (6) 391. 
Coes plating. See also Electroplating; 
era abrasive- resistant wear, A 


(9) 497. 
data on, B (12) 628. 
for dies for clay- flow control, A (6) 378. 
electrodeposition of, P (5) 317. 
on glass, deposition of, A (il) 561. 
Sar wy (3) 160. 
mat, process for 
mirror finish for, A (9) 476. 
nickel-, defects in, causes of, A (9) 497. 
polished ey yt for, A (12) 627. 
process for, 
of steel, for wear resistance at high tempera- 
tures and current densities, B (4) 257. 
Chromium stains, green, on terra cotta, A (8) 460. 
Chromium trioxide, production of, P (il) 597. 
Ciment fondu. See Cements, ciment fondu: also 
Cements, aluminous. 


apparatus. See also Dust 
Filtering apparatus; Precipitators; t- 
ing apparatus. 
oalfe air classifier, use of, A (11) 585. 
air, P (2) 124. 


apparatus (Continued) 
a plastic clay bodies, A (8) 463, A (10) 


efficiency formulas for, A (11) 585. 
Clausius, unit of entropy, A (3) 210. 
Clay apparatus. 
an control moisture at the pug mill, A 
(9) 49 
augers, stellite beads for, A (12) 626. 
automatic ay | for clay batch, A (7) 424. 
for clay workin 


(8) 464. 
for cutting, A A Fig) S37 
de-airing extrusion machine, use of, A (8) 463. 
for dry pressing, A (3) 191. 
for extruding and crushing, types of steel coat- 
ings for, A (7) 424. 
a clay porcelain bushings, large, 
A (11) 585. 


feeders for, types of, A (6) 379. 

foundations for clay machines, A (5) 316. 
furnace mechanism for bloating clay, P (6) 369. 
grinders, muller-equi , A (5) 

hacking machine, P (8 464. 

for > ae brick and tile, for molding of, P (8) 


hydraulic, for molding materials, P (12) 628. 

for molding clays, A ) 191. 

pachimeter, for wey shearing strength of 
plastic bodies, A (5) 3 

pachimeter for stress ET for plastic 
flow in deformable materials, A (10) 

for the pottery —: types of, A (3) 195. 

shale reamer, P (5) 3 

for tempering and mathed for, P (12) 628. 

for tile drains, 0) bose of, P (12) 616. 

types of, A (10) 

types of, for ceramic raw material preparation, 


Clay balls, disintegrator for, P (1) 48. 
Clay bodies. See Ceramic bodies. 
See Spraying apparatus. 
lay ustries. See Industries, clay. 

car mix, flow of, Sane plating dies for con- 
trol of, A (6) 3 

Clay models, Bo head for, P (10) 515. 

Clay pits, water in, removal of, A (10) 545. 

Clay plants, building or remodeling plans for, data 
on, A (6) 368. 

in Indiana, distribution of, A (7) 413. 

Clay products. See also Clayware; Structural 
materials. 

Clay Products Institute. See Societies, technical. 

Clay Products Institute of California. See Socie- 
ties, technical. 

Clay slabs, sand dressing for, in manufacture of 
— P (1) 32. 

Clay sli; See Slips, clay. 

Clay so’ , concentration of cations in, A (5) 330. 
Clay Zaspeasions, dilute, coagulation theory of, 


in enamels, reaction of, B (3) 162. 
flocculated, sediment in, depth and rigidity of, 
A (1) 62. 

sedimentation of, A (1) 61. 

Clays. See also Earths; Sands; Soils 

acid, water content of, tests on, A (2) 138. 

Alabama, report on, B (10) 

allophane and kaolinite, as constituents of, 
rational analysis of, A (3) 209. 

alumina in, rapid method for estimation of, A 
(4) 250. 

alumina, sodium carbonate, and hydrochloric 
acid from, production of, P (7) 423 

aluminous, for glassmelting pots, mullite pro- 
tection of, A (6) 3 

aluminum salts in, rotary kilns for extraction of, 


anglysis of, chemical, value of, A (11) 593 
analysis of, simple method for, A (11) 593. 
analysis of and tests on, pa on, A (2) 43. 

belt, Ser semiporcelain bodies, study of, A (4) 


bentonite for enamel! flotation agents, A (12) 
6 


bentonite, of Calif., geology and structure of, 
A (5) 323. 
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bituminous, firing of, for brick, A (5) 305. 
bloating of, furnace mechanism for, P (6) a. 
or fire brick, os. grog, importance of, A 
(5) 
bond, power tests on, A (3) 210. 


bonding power of, tests on, A (3) 210. 

for brickmaking, preparation of, A (6) 367. 

burley, alumina content in, estimation of, from 
silica content, A (2) 111. 

om neutralizing the effect of lime, A (4) 

calcareous, use of, for clay products manufac- 
ture, B (6) 368. 

calcium sulphate in, influence of, on casting, A 
(4) 253. 

Canadian, deposits of, A (12) 634. 

Canadian, and limestone dust for gray brick, A 
(6) 367. 

Canadian, western, survey and classification of, 
A (8) 487; I-II, A (12) 634. 

ceramic, imbibitional and drying properties of, 
effect of mechanical pressure on, A (11) 593. 

ceramic, shrinkage of, dependence of, on me- 
chanical influences, A (5) 334. 

Chassov-Yar, for refactory coating for glass 
burners, A (8) 450; see also Clays, Tschas- 
soff-Jar. 

chemical and potest tests on, A (4) 277. 

chemico- ic problems in, A (10) 540. 

china, B (5) 325, B (6) 386. 

British and — associations for producers 
of, A (9) 509 

Cornish, formation and mining of, A (1) 55. 

drying of, process for, P (8) 465. 

in leather-works practice, A (3) 212. 

a es and treatment of, in England, A (1) 


trade classification and uses of, B (5) 325. 
uses and output of, in 1930, A (5) 323. 
and clay products, data on, A (10) 540. 
and clay products of west Canada, A (8) 467 
colloidal, clay gels, of, for 
measurements of, A (10) 541 
gel formation and thixotropy in Danish clays, 
A (7) 427 
for leather-works practice, A (3) 212. 
percent properties of, A (11) 593 
in soils, electrokinetical determination of, A 
(2) 136. 
in Tenn. ceramic clays, A (7) 427. 
colored, influence of titanium and iron on, A (9) 


colored, process for, P (3) 214. 

content of, in soils, moisture absorption for de- 
termination of, A (12) 634. 

— gel formation and thixotropy in, A (7) 
42 


decomposition of, P (7) 433. 

decomposition tests on, A (4) 277. 

deposits of, in England, data on, A (11) 593. 

deposits of, geological valuation of, A (3) 204. 

diaspore, alumina content in, from silica con 
tent, estimation of, A (2) 111. 

diaspore, history and development of, as re- 
fractory material, A (11) 574. 

diaspore, shrinkage study of, A (3) 183. 

diaspore, solubility of, tests on, B (3) 211 

as ae and hygroscopicity tests on, A (4) 

7 


dispersion of, I-II: technique and accuracy of 
mechanical! analysis using centrifuge; influ - 
ence of cations on degree of dispersion, A (3) 


for drain tile, (om and process for manu- 
facture of, A (6) : 
[a of, a of analyses of, A (3) 


drying, circulation of water during, A (5) 334. 
measurements of, A (1) 47. 
reactions of, caused by, A (5) 330. 
by spray process, A (11) 599. 
use of grog for, A (8) 473. 
dust-pressed, preparation of, 585. 
electrolytes i in, tests on, A (2) 
in enamels, effect of, A (11) bea 
for enamels, washing, A (12) 607. 


| 
A (1) 39. 
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Clays (Continued) 
expansion of, reversible, XII-X VII: measure- 
ments of; hydro-expansion and crazing; rela- 
tion of, to mullite content; temperature- 
expansion tests, thermal expansion of; ex- 
pansion of Japanese clays and raw materials, 
A (7) 422: 

Ges poasting and drying of, methods of, A (6) 


fire. See also Refractories, fireclay. 
carbonized, process for, A (1) 38. 
chemical, mineral ical, 

properties of, B (3) 205. 

for crucibles and other uses, A (2) 113. 
geology of Russian deposits of, B (3) 205 
mining of, A (11) 576. 
Onakawana, tests on, A (11) 5 
— of, engobes and te for, A (11) 


Ural Mt. deposits of, B (3) 206 

— mine sampling and selection of, A (9) 

for fireclay sewerpipe body, storage of, data on, 
A (12) 615. 

firing behavior of tests on, A (4) 278. 

fragments of, fritted, color of, influence of 
titanium and iron on, A (9) 507. 

in France, summary of, A (12) 634. 

fusible for Genes. A (11) 558. 

geological formation of, of the Jackson Pur- 
chase region, Ky., A (5) 322. 

glazed, for use in dairy, A (4) 253. 

of, with “‘Keramite steel"’ mills, A (4) 
2 


and mechanical! 


heat treatments of, effect of, A (11) 593. 
bu determinations of, A (4) 277. 
improvement in, P (11) 597. 
exp jon tests on, A (7) 4 
kaolinite, hydraulic properties of, B 3 ‘211. 
and kaolins, mineralogical statement of, A (1) 


and kaolins, research on, A (4) 277. 

Lawrence (Ohio), physical data on, and uses of, 
B (5) 323, B (7) 427. 

— of, on drain tile manufacture, A 


liquefaction tests on, A (4) 277, A (4) 278. 
*London,”’ drying of, grog for, A (8) 473. 

manufacture of, P (5) 336. 

mineral constitution of, graphical representa- 
tion of, A (9) 492. 

minerals of, origin and tests on, A (11) 592. 

mining, machinery and costs of, A (1) 65. 

moisture in, circulation and distribution of, A 
(5) 334. 

nature of, notes on, A (4) 252 

in 1930, B (4) 267. 

notes on, A (11) 593. 

ot} ane classification and mode of deposition, A 


oaihede size determinations of, methods for, A 
331. 


particle-size tests on, A (4) 277 

pebbles in, process and apparatus for removal 
of, A (5) Sos. 

pebbly, use of, for clay products manufacture, 
B (6) 368. 

physical and chemical characteristics of, A (2) 
136 


physical properties of, influence of Portland 
cement on, A (12) 640. 

pipe, for enamels, requirements of, A (4) 228 

plastic for brick, tile, etc., manufacture, P (12) 
628. 

plastic, static rigidity of, A (1) 62. 

plasticity of, Bancroft test for, A (7) 429. 

oc; ed of, ingredients for reduction of, A (3) 


plasticity of, Rosanow method for, A (4) 277. 

powdered (ultra-fine) for pottery, A (6) 375. 

preparation of, for molding, apparatus for, A (3) 
191 


properties of, physical, chemical, and technical: 
plasticity of, I, A (2) 136. 

pugged, removal of gases in, advantage of, A (8) 
463. 


purification of, wet, wor —wW P (8) 474. 
rational analysis of, A (3) 209, A (6) 392, A (9) 


505. 
a Ay fired, microscopic examination of, A 
refractory, of Bolotninski, properties of, A (12) 


Clarion, in Ohio, A (8) 467. 
in Czechoslovakian may | of, A (3) 204 
representing com of, A (7) 414. 
research on, A (9 492, 4 A 2 A (1) 571. 

r geological lems 
in, A (10) 540, A (12) 634. 

resistance of, tests on, A (4) 276. 

elasticity and plastic softening of, A (3) 


say. life of, as affected by varyin 
thes of, VI. A (1) 43. 
salt content of, influence of, on water combina- 
tion, A (2) 136 
sands, and minerals, publication on, B 0) 541. 
a ae of, perforated metal plates for, A (4) 


sedimentary, value of, in brick industry, A (1) 


sedimentation of, data on, A (12) 641. 

and shales of Prince Edward Island, B (6) 387. 

Shchekin, properties of, A (12) 635. 

shrinkage and drying losses of, device for mea- 
suring. A (2) 118. 

silica-alumina ratio of, and impurities in, classi- 
fication of, A (12) 634. 

stiffness of, measuring apparatus for, A (2) 122. 

stony: grinder and purifying pug mills for, A (1) 


study of, to avoid ware breakage, A (1) 65. 

sulphuric acid in, determination of, A (7) 431. 

Swedish, and combustible materials, for low- 
density tile, A (4) 244. 

eta and shrinkage of, interdependence of, 

swelling working of, volumetric 
test method for, A (9) 

of, means for, P (12) 
628. 


transverse strength of, effect of thermal shock 

on, A (1) 37. 

Tschassoff-Jar, for —< tanks, A (1) 17: 
see also Clays, Chassov- 

types of, characteristics, my preparation of, A 
(11) 593, A (12) 641 

under-, of Ill. coal, and mineral- 
ogical study of, A (11) 589 

varieties of, A (2) 133 

varved, and eskers, of Denmark, glacial marks 
of, A (4) 265 

Viadimirov, tests on, A (12) 635. 

white, of Tuscaloosa age, origin of, A (5) 322. 

whiteware, shrinkage changes in forming and 
drying of, A (7) 422. 


Clayware. See also Masonry; Structural mate- 


rials. 

automatic handling of, A (3) 193 

bloated, columns of, method for, P (11) 571 

bloated, kiln for, P (9) 491. 

bloated, progressive, P (11) 571. 

brick, tile, hollow tile, firing data on, A (3) 198. 

brick, tile, etc., plastic clay for manufacture of, 
P (12) 628. 

Canadian, 1930 investment in, A (1) 6 

Canadian, output and trade of, A (0) 500 

cellular, production of, P (9) 491. 

cellular blocks, bloated, molding of, P (3) 179. 

bloating and annealing of, P 
(11) 571 

cellular blocks, kilms for, P (8) 455. 

clay and shale brick, strength and absorption 
tests on, A (11) 568 


clay block with closed ends, use of, A (6) 367. 
clays for, data on, A (10) 540 


colors for, method for, P (5) 314. 

colors for, relation of, to particle size, A (10) 
528. 

conduits for drainage, P (5) 307 

conduits, hollow, P (3) 178. 


Clayware (Continued 
production of P (11) 571. aa 


of, effect of moistening with water, 
176. 


drying of also Drying. 
drying of A (11) 583. 

drying and firing of, control of, A (3) 199. 
drying and of, reaction of theory and 


xperience in, I-V, A (10) 537 
I- 
efflorescence on, cause of, A (8) 454. 


electroplating of, A for, A (11) 550. 
electroplating of, for, A (9) 477. 
facing of, P ‘ 

fire-resi 

fired, advantages of, and economy, A (6) 367. 


firing of, anthracite coal for, A (6) 383. 
glazed, autoclave tests for, A (10) 537. 
glazed, colored, for service station, A (10) 534. 
glazed, manufacture and use of, A (3) 187. 
glazed, white, for food plants, A (10) 534. 
hollow, molding of, method for, P (8) 464. 


hollow -brick, Ss, with closed ends, dry 
ing of, A (3) 192. 
hollow-brick walls, physical tests on, II, A (11) 


570. 

hollow-clay tile and cinder block, measurement 
of sound transmission in, A (10) 527. 

n India, machine or manual labor production 


) 368. 
joints, leak-tight, A (11) 584 
length, area, volume, and weight yy conver- 
sion of, B.t.u., and calories, A (9) 4 
moistened, effect of, after removal i fur- 
nace, A (3) 176. 
molded, surface covering for, P (9) 491. 
molded, uniform color for, process for, P (9) 491. 
natural gas for firing of, A (5) 304, A (7) 425. 
| preparation for manufacture 


physical and chemical tests for, A (3) 175. 

Ser Pipe. 

plastic, air determination in, A (8) 463, A (10) 
527. 


sale of, to consumers os. dealers, A (1) 67. 
sales for 1929 and 1930 compared, A (1) 67 
— pipes, compound for jointing of, A (10) 


slabs, reinforced brick, yrs on, B (11) 570. 

with spiral P(2)1 

stiff-mud, ‘on strength of, in 
wet state, A (5) 304 

types of, for Nev. city building. A (1) 31. 


vitrified pipe, “‘slipseal’’ joint for, A (3) 177. 
weathering of, bibliography. of, A (3) 176. 
weathering of, A (3) 175. 


Clayware appara’ 4, apparatus; also 


specific 

Clayware industries. See Industries, clay. 

trades, special laboratory courses at 
Univ. of Sheffield, A (1) 67. 

Cleaning of coal, methods for, A (12) 629. 

of enameled metals, abrasives for, A (12) 607. 

cast, A (2) 82. 
cast, and polishing of, A (4) 220. 
Cecolene as vapor degreaser for, A (9) 483. 
chemical process, A (9) 481. 
defects in, prevention of, A ae 517. 
galvanic bath for, A (9) 483 


A-Clor for, A (2) 84. 

surfaces of, A (3) wy 
“Vienna lime” for, A (2) 84. 

of ~ for, P (12) 631. 

peo acids for steel castings, A (8) 443. 
Cleaning apparatus for enamel metals, blast, 

abrasive separation in, A (11) 556. 

for enameled iron, vapor degreaser, Cecolene 
for, A (9) 483. 

as washer for flue gas, A (11) 588. 

or metals, X-XXI: thermometers and tem- 
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for plate glass, P (5) 304 
Ch 


perature lators for, A oO 12; tempera- 
84, agitation of 
solutions, means one, 3) 161; centrifugal 
and rotary pumps, A (4) 229; conveyin p sys 
tems for, A (5) 17; washing machine 
- 4 A (7) 404; steam gun for, types and use 
A (8) 443; ‘rinsing apparatus and process, 
no) 483; drying apparatus and process, A 
(10) 517; drying apparatus, A iD 555; 
electrolytic theory and methods for, A (12) 


tions, centrifugal and rotary pumps 
for, A (4) 229. 
for porcelains, action of, on colors, A (5) 314. 
soda and a aa solutions for, methods for 
A (4) 229. 
for tile, glass, and metals, P (2) 140. 
Climax Fire Brick Co. See Manufacturers. 
Clinker in cements, ferrous oxide content of, A 
_ (12) 604. 
in cements, friability of, A (12) 604. 
Portland cement. See Cements, Portland, 
clinker. 
Clinker cements. See Cements, clinker. 
enamels in Italy, history of, A (12) 609. 
Coal-ash slags. See Slags, coal-ash. 
Coal mining. See Mining, coal 
Coals. See also Fuels. 
Illinois, washability tests for, B (8) 466. 
Missouri-Kansas, characteristics of, A (9) 500. 
and ores, dressing of, processes for, B (8) 473 
pulverized, in coal-dust engine, combustior 
temperature of, A (4) 263, A (6) 394. 
Coatings. See also Metals, coating of; Spraying 
apparatus. 
for clay products, composition for, Le (9) 491. 
process and apparatus for, P (7) 3 
refractory, for fire brick, A (12) os 
Cobalt, antipyrine reagent for, A (6) 392 
in eed for domestic and export use, A (1) 


for glass decoloration, effect of, A (3) 164. 
and zinc titanates, structure of, A (1) 61. 
Cobalt oxide in kaolins, discussion of, A (1) 43. 
Cobaltinitrite for colorimetric determinations of 
potassium, A (4) 274. 
Cockram and Wheeler cited on solution method 
of wy | coal constituents in coking 
262 
Coe om of expansion. See Expansion, coeffi- 


cient 
Cohn cited on on ‘tilatation of materials to 1400°C, 
oke. See Fuels, coke. 
Coke kiins. See Kilns, coke. 
Coke ovens. See Ovens, coke. 
Coke plants, turbine blowers for, A (4) 256. 
Coleman, H., Chinese pottery in collection of, A 
(7) 400. 
Colleges. See Schools, ceramic. " 
Collins Co. See Manufacturers. 
Colloid chemistry. See Chemistry, colloid. 
Colloid mills. See Mills, colloid. 
Colloidal cements. See Cements, colloidal. 
Colloidal cla See Clays, colloidal. 
Colloidal fue See Fuels, colloids. 
Colloidal graphite. See Graphite, colloidal 
powders, effect of aqueovs solutions of 


A (5) 330. 
Colloidal silica. See Silica, colloidal. 
Colloids, B (5) 332. 


aluminum silicates, ionic exchange in, mecha 
nism of, A (12) 632. 

argillaceous, ammonia as deflocculent for sus- 
pensions of, A (3) 207. 

argillaceous, for light-weight building mate- 
rials, P (7) 413 

argillaceous, for vitrified rY-Y P (5) 307 

in tonite, properties of, A (4) 276. 

in bentonite, true specific gravity of, A (12) 637 

in bent i study of, A (4) 276 

in coments, “natere of, A (12) 605 

in cements, setting and hardening of, tests on 
A (12) 604 


fired, thermal expansion of, methods for de- 
termination of, A (9) 503. 
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Colloids (Continued) 
chemical, in ceramics, B (5) 333 
oma tee technical applications. of, B (3) 212, 
chemist of 11) 597. 


eoretical and 


ery aaa of, industrial application of, A 

electrokinetical determination of, quantitative, 
A (2) 136. 

ferric hydroxide hydrosols, flocculation of, by 
different and the Schultze-Hardy 
law, A (11) 594 

ferric ‘hydroxide sols, hydrogen-ion concentra- 
tien, A (10) 541. 


VI-EX: conversion of water of hy- 
dration into water of adsorption by mechani- 
cal grinding of crystalline hydrates; chro- 
mium oxide hydrates; zirconium 
hydrates; lead oxide hydrates, A (5) 328. 
—— silica, sorption phenomena of, A A (8) 


ine of silicic acid, I-II: preparation from 
ethy! silicate by hydrolysis; electrical one 
erties of; stability of the hydrosol and in- 
fluence of the electrolyte, A (1) 57. 

hysteresis in gel formations, A (10) 541. 

jelly formation, variations in extinction coeffi- 
cients of, A (12) 637. 

oy om of, methods for determination, A 


research on, B (2) 138. 
— gels, extinction coefficients of, A (7) 
429. 


silicic-acid gels, studies on: measurement on 
surface tension during settling and effect of 
temperature on time of set, A 5) 329. 

in soils, base-exchange reactions, equilibria, A 
(5) 321. 

in soils, lateritic, chemical analysis and micro- 
structure of, A (12) 635. 

in soils, laws of, VI-IX: amphoteric behavior of, 
A (2) 135; proteins and proteinated com- 
plexes, A (4) 280; forms and functions of 
water, A (8) 469; amphoteric and isoelectric 
weathering of, A (12) 632. 

in soils, physical properties of, A (1) 63 

sols, coagulation of, by electrolytes: exchange 
adsorption durin lation of hydrous 
oxide sols, III, A 632. 

a ee gel, electro-rheic effect of, A (11) 
596. 


tin oxide gels, P (5) 334 
water relationships in: “bound” water in, II, 
A (5) 330. 
Color apparatus, analyzer, General Electric, tin 
oxide comparison by, A (11) 553. 
colorimeters, photoelectric, use of, A (4) 231. 
of 6-color multiple recorder for, P (6) 


causa. See Colors. 
Colorimeters. See Color ap tus. 
Colorimetric determination of manganese, method 
for, A (1) 58. 
of silica, A (1) 58 
Colorimetric method. See Methods 
Colors. See also Pigments. 
alumina in, structure of, tests on,.A (4) 276. 
amethyst and smoke, of quartz, A (4) 237. 
for brick, common, Ridgeway’s system for, A 
(10) 527. 
in buildings, expert for, A (1) 42. 
for the ceramic industry, A (9) 478. 
for ceramic ware, small tunne! kiln for firing of, 
A (3) 198 
for ceramic ware Gocsestion, A (2) 73. 
for clayware, method la (5) 314. 
for clayware, process for, P (3) 214 
for clayware, relation of, to particle size, A (10) 
528. 


data on tints and shades, color combinations, A 


602 
——— barium carbonate for, A (6) 345 
for enamels and clays, chart for, A oo 607. 
for enamels, matching of, A (12) 607 
Ostwald ‘of, A (11) 


in = (i ba brick, theories of, and compounds for, A 
with gas, A (11) 599. 

for brown, sulphide in, A (1) 16. 
chinaware, in, A (2) 75. 


selenium A 

for glass beads 

for glass melt, manganese tay for orange 

, A (2) 93. 

in glassware, chromatic schemes for, A (4) 222. 

in glassware, enamels, and pottery, problems 
in, A (4) 222. 

for glazes and enamels, B (1) 64. 

vs. grain size of brick, relation of, A (3) pits 

for granular and other materials, P GH) 

ae eee and iron-oxide pigments, B (10) 


designs for ceramic ware, P (6) 
2 


pastel, factory equipment for, efficiency of, A 
(6) 394 

for a in washing machines, tests on, A 
) 187. 


for pottery and enamels, A (10) 513. 

for pottery glazes, A (11) 549. 

in raw lead glazes, formation of, A (2) 120 

red, in glass, from gold, A (2) 92. 

system for nomenclature of, A (10) 
527. 


science of: theory and standardization of, I, 
B (2) 76, B (3) 153. 

for sheet enamels, methods for, A (5) 292. 

spectrum, of inorganic saits, tests on, A (3) 208 

in vitreous bodies, formation of, A (4) 252. 

vitrifiable, for glass, possibilities of, A (9) 484 

on iron-oxide pigments, preparation of, P 
(3) 212. 


Colotte, A., glass sculptor, A (2) 75 
Combustibi 


ies, types of, for molded refractories, 
P (11) 576 


Combustion, air requirements for, with natura! 


gas, A (2) 128 
automatic indicators for, A (3) 194. 
“cauliflower’’ phenomenon in fire bed, A (6) 


classification of teed in tests on, A (1) 39. 

data on, B (11) 

diffusion, application of, in glassmelting, A (10) 
518. 


dust in, analyses and composition - A oO 260 
effect of grate temperature on, A (6) 
flame phenomena in, analysis of, A AG) 638 
in flames, reactions in, A (12) 640 
of fuels, gaseous and solid, A (7) 425. 
gas-air mixtures of, ay age of, A (1) 52. 
gas-mixtures, calculation in, A (10) 538 
aseous, in industry, A (11) 588. 
— automatic indicator for, A ) 423. 
and heat, theory of, and control, B (9) 500 
heating air for, method for, A (6) 385. 
of powdered coal, A (4) 263. 
principles of, and furnace A A Gt 588 
of pulverized fuel, theory of, B (11 
ratio meter for, A (2) 121. 
of, and of pulverized coal 


(9) 4 
Combustion ba automatic indicators for, 


A (3) 194. 
chamber, construction of, for melting glasses 
and silicates, A (8) a 
chamber for leers, P (5) 303 
controller for, EK t regulator, A (9) 500, 
surface-, ref phragm for, P (1) 53. 


Combustion gas. See Gas, combustion. 
—— L., technique sah in glass mosaics, A (4) 


° sorption in. A (12) 632. 
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Common Brick Manufacturers Assn. See Socie- 
ties, technical. 
Comparator, for dilatometric measurements of 
ceramic and refractory materials, A (3) 194. 
Comguaneas of research and tests. See Bibliog- 


See Inorganic com- 


tests. See Tests. 
Compressors, air- and water-cooled, types of, and 
data on, A (12) 627 
Concrete, plain and reinforced, tests made with 
Haydite aggregates, B (6) 344. 
reinforced slabs of, tests on, A (11) 570. 
Conductivity, electrical, of crystallized and glassy 
silicates of the NazO—SiO: system, A (6) 352 
electrical 9s. grain size, data on, A (12) 629. 
er TT of porcelain, at high temperatures, A 
er WE refractories at high temperatures, 
of glass, experiments on, A (6) 354. 
of t and moisture, tests on, A (11) 596. 
thermal, apparatus for testing, A (3) 194. 
discussion on, A (1) 
of glass, measurements of, A (2) 85. 
of graphite, A (6) 379. 
and high-temperature insulation, A (1) 50. 
for low-temperature insulators, A (5) 307, A 
(6) 372. 
of magnesite blocks, research on, A (8) 458. 
of refractories, calculation from constituents 
of, A (11) 576. 
for refractories, measurement of, A (5) 308. 
of refractories, research on, A (8) 457. 
research data on, A (9) 492. 
and structure of brick refractories, A (1) 37 
Conduits. See also Clay products. 
hollow, P (3) 178. 
multiduct, P (2) 108. 
Goose, firing control by, A (1) 52. 
erate, Sharor of, table on, B (3) 216. 
silica brick from, proper- 
ties of, A (2) 1 
Connecticut, 4 dt of, B (8) 468. 
Connick, C. J., stained glass windows of, at 


Princeton Univ. Chapel, A (11) 550. 
Conodonts, formation an location of, A ap 590 
ts, natural, of stable zinc oxide, A (12) 


Containers for brick and ceramic products, for 
shipping, types of, A (12) 615. 
for brick, crate, P (12) re: 
a for glazed ware, A (3) 193. 
or 
“@) 
o—_ | apparatus, electric proportioning of, A (2) 


high ae pressure, A (1) 46. 
for eating and record P (2) 124. 
ks a 


‘photo electric controller, application 


of, A (1 
Rotax Bend operation of, A (12) 627. 
tem ture, in furnaces by ardometer, A (1) 


erin eqirl for furnaces, A (12) 625. 


Connie linings for, wear of, working condi- 
58. 


tions, A (8) 4 
Conveyers. See also Belts; Glass apparatus. 
belt drives, I-III: capacity and speed of, A (2) 


122; power for, A (6) 379; types of and data 


on, A (12) 627 


belt drives, vertical, eliminating slip in, A (») 
chain, and elevators, power formulas for, A (4) 


56. 
| or powdered material 


to, P ( 
“duckbill”’ reciprocating, A (11) 584. 
electric, batteries fay, A (8) 464. 


SUBJECT INDEX 


Glass 


Corrosion of cements, and hardening of, A (10) 


yn and sand-lime brick, A 


recording for the glass industry, 


ion equivalents in international trade, B 


ota) B58 drive for, application and design of, A 


49. 
machines in sulphate plant, A (11) 


A (3) 

motur-driven loop, A (12) 608. 

overhead systems for, (3) 193. 

and transporting apparatus, types of, B (11) 


ware. See Enamelware. 


Copper, fusion of, magnesite refractories for kilns 


for, A (1) 36. 
refining of, selenium as by-product of, A (11) 


Copper enamels. See Enamels, copper. 
mosaic glass. 


See Glass, copper. 
pper plating, 1 of silver layer for mir- 


ocast refractories 4 ern tanks, 
vadvantages. of, A (9) 494 
Works. See Manufacturers. 
china clays. See Clays, china. 
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of cements, mechanism of, A (7) 402. 

of fire brick, A (11) 573. 

of furnace refractories, effect of, on cast enamels, 
A (11) 553. 

of glass, action of glues on, A (2) 88. 

in glass furnaces of grog material, 
alumina on, A (2) 87. 

of glassmelting pots, bearing of, on volatiliza- 
tion of potash-lead oxide glass, A (6) 353, A 
(7) 406. 

of glassmelting pots, resistance to, A (7) 417. 

of refractories, durability test for, A (3) 181 

resistance to, of clay mixes for glass pots, IV 
A (6) 370, A (12) 617. 

Corundum, artificial, for polishing disk prepara- 

tion, A (10) 511 

wena and silicon carbide, production of, A 

1) 572. 

brown, white, and black, 
production, A (9) 475. 

electro-, and silicon carbide, manufacture and 
use of, A (5) 311. 

self-bonding crystals of, for abrasives, P (7) 398. 

sintered, characteristics and use of, A (6) 369, 
A (9) 504, A (10) 530. 

sintered, manufacture of, in Germany, A (6) 

9 


effect of 


for grinding wheel 


solubility of, tests on, B (3) 211. 
vitreous, pure alumina ceramic material, A (9) 


vitreous, uses of, A (9) 504 
Costs. See also Economics. 
accountant for, in glass plants, A (4) 284. 
Cottrell electrical precipitation system for dust 
and fumes, A (3) 196. 
Counters, electric-magnetic, use of, A (4) 256. 
Crazing, autoclave test for, tentative, A (11) 584 
of cast enamels, heat-expansion measurements 
for prevention of, A (6) 348. 
of enamels and glazes, under thermal shock, ap- 
paratus for tests on, A (3) 159. 
of faience, and hydro-expansion of, A (7) 422. 
of glazes, from humidity tensions, A (5) 314. 
of glazes in muffle firing, A (9) 505 
of terra cotta glazes, notes on, A (4) 252. 
types of, special, A (12) 621. 
Conting apparatus for testing enamels and glazes 
under thermal shock, A (3) 159. 
Creosote as motor fuel, tests on, A (3) 201. 
Cribben & Sexton Co. See Manufacturers. 
Cristobalite, physical properties of, effect of firing 
temperatures on, A (6) 387. 
silicate structures of, types of: crystal struc- 
ture of a-carnegieite, NaAISiO,, I, A (5) 327; 
crystal structure of NasCaSiO,, II, A (8) 470; 
structural relationship of high cristobalite, 
a-carnegieite, and NazCaSiO,, III, A (8) 470. 
Crolite No. 7, low thermal expansion of, vs. Invar, 
A (2) 114, A (8) 212. 


|| 
Composite glass. See Glass, composite. 
Compound glass. See Glass, compound. 
Compounds, inorganic. 
See Metals 
| 
| 
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Crowns for furnaces. See Furnaces, glass, crowns 


‘or. 
Crucible furnaces. See Furnaces, crucible. 
Crucibles. See also Refractories, crucible 

carboniferous, improvements in, A ao 531. 
chamotte for, P (12) 
fluorite as base for, A (3) 
‘for, and analyses 
phite and fire clay for, A (2) oe. 
eh for, physical tests on, A (5) 312. 
magnesium oxide, slag resistance al. A (10) 531. 
metallurgical research on, A (1) 33 
plugging means for, of caked alumino-thermic 
mixture, P (12) 620. 
refractory, oxi or, report = 6. 
Crude oil. See Fuels, oil. 
ater - w apparatus for cements, types of, A (12) 


rolls for, care of, A (3) 193. 
316. 


in enamel batch, in place of sodium fluo- 
silicate, A (10) 517. 
and fluorspar in 1931, B (10) 540. 
and synthetic cryolite, use of, in enamels and 
glasses, A (4) 227. 
working up, P (5) 334. 
Cryolite glass. See Glass, cryolite in. 


of opaque and fluoride glass, A 
4 


A. -ray, application of, to industrial prob- 

lems, A (1) 61. 
Réntgen-ray, of metals, process for, A (4) 269. 

Crystal ch of alumino-silicates, relation of 
yy group to the nepheline group, 
A 

Crystal determination, Pues double-variation 

apparatus for, A (8) 46 
“Crystal etched,” cnameling iron, bonding prop- 


erties of, A (10) 
Crystal glassware. See Glass, crystal; Glass- 
ware, crystal. 
Crystal kaolins. See Kaolins. 
Crystal structure, B (2) 138, B (12) 635. 
of a-carnegieite (NaAISiO,) I, A (5) 327; of 
tionship o! igh-crist lite, a-carnegieite, 
and NazCaSiO,, ITI, A (8) 470. 
analysis and Réntgen spectroscopy, B (4) 281. 
constitution of silicates in light of, A (10) 542. 
conversions in action of, in reactions in solid 
state, A (8) 470. 
decomposition of, constant-temperature cells 
for microscopic tests on, A (12) 626. 
description, classification, and identification of 
crystals, B (5) 323. 
= double refraction, relation of, A a 269. 
and silicon, A (11) 5 
f pam. large scale, A (11) 558. 
of hemimorphite by X-rays, A (12) 639. 
of kaolinites, powder method for, A (12) 633. 
models of, process for, A (4) 269. 
of motybdenum trioxide (MoO), A (4) 270. 
of monoclinic pyroxenes, X-ray diffraction 
study of, A (4) 265. 
of roy and synthetic apatite-like substances, 
A 
secondary and mosiac, theories of, A (12) 632. 
of -- tremens models of and process for, A (4) 


268. 
of Skapolith, A (5) 329. 
space lattice constants of a-FerO; and y-AlOs, 
A (12) 637. 
of titanium minerals in basic slags, A (4) 270. 
Crystalline alumina. See Alumina, crystalline. 
Cc (apes. See Glazes, crystalline. 
Crystalline hydrates. See Hydrates, crystalline. 
Crystallization, glass, procedure for, A (12) 636. 
of glass, window, influence of sodium chloride or 
sodium sulphate on, A (10) 519. 
of liquids, undercooled, surface calculations of, 
A (4) 269. 
rhythmic, of melts, tests on, A (12) 636. 
sequence of, physical chemistry of, A (9) 502 
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of sodium sulphate uate water, explosive ac- 
tion of, A ( _ 


in , A (10) 519. 


block-structure”’ in, ’ significance of, A (8) 468 
of calcium metaborate, wiry of, A (3) 207. 
existence of, A (1) 59, A (12) 633 
feldspar, orientation ‘of, changes" in, when ex- 
posed to heat, A (8) 470. 
fluorite, habit variations of, A (12) 633. 
in glass etching, chemical process of, A (6) 
kinetics of formation and growth of, A (12) 633 
and melts of, thermodynamical relations of, by 
entropy diagrams, A (4) 270. 
Portland, cement clinker, change in, due to 
meiiing, A (7) 402. 
powdered, electron diffraction method for, A 
(12) 636. 
ies and uses of, A (1) 59. 
radiation from, and from the grain limits of ox- 
ides, A (8) 468. 
Réntgen-ray 
dustrial lems, B (8) 
spherical, in opaque +h size distribu- 
tion in, method for, A (12) 636. 
submicr ical, Réntgen-ray determination 
of size a shape of, A (4) 270. 
bats. See Refractories, Crystolon bats. 
{_— See Glass, cullet in. 
Cupolas, oundry, monolithic linings for, A (11) 


Curtin, -» glass painting of, A (3) 

Cutting of glass. See Glass, ~~ 

for slate and ng ‘tile, P (3) 
1 


Cyanite. See also Refractories, cyanite. 
analysis of, from Europe, A (11) 574. 
Cyclone dust collectors, performance of, A (5) 317, 
A (7) 424. 
Czechoslovakia, economic situation of, 
brick, and stone industries, A (3) ¥en 
history of glass manufacture in, B (6) 36 
kaolin and eopestany clay deposits in, = (3) 
214, A (10) 54 
refractory material deposits in, A (3) 204 
Czechoslovakia Ind Union and Ceramic 
ety. See Societies, technical 
Czechoslovakian Society for Standardization. See 
Societies, technical. 


Dampers, automatic, P (1) 53. 
heat-resisting, P (11) 589. 
and water-proofing walls, P (9) 


— II-X: definitions of centrifugal force, 
of specific wit speci gravity 
ww les for solids, A (1) 60; density, weight, 
heat waits, specific heats, A (3) 210; heat 
transmission data and thermometry scales, 
A (4) 281; discussion of air, A (6) 368; 
gas producers, ies producer gas 
heat values of fuels, etc., A (7) 425; waters. 
pa and chemical properties of, A (8) 
4 comparison of units of length, area, 
value, weight, and conversion of B.t.u 
rw, calories, A (9) 491; fuels, classes of, 
A (10) 538; petroleum and fuel oil, hydrome- 
ter for specific gravity determinations, A 
(11) 588. 
. See Vacuum system. 
Dealers in chinaware and glassware, specialities 


in, A (1) 6. 
See Decoration; Design. 
‘in opaque enamels, effect of, A 
of glass. See Glass, decoloration of; 
decolorizers. 
ting kilns. See Kilns, decorating; Kilns, 
electric. 
Decoration. See also Artware; 
Colors; Design. 
for ceramic ware, gold for, effect of kiln gases 
on, A (5) 287. 
for ceramic ag —_~ on, P (2) 78. 
decalcomania, ware, use of 
fired and ea aC (7) 399 


a to in- 


in lime, 


Ceramic ware; 


f peated, A (2) 74. 
for glassware, A (9) 478. 
materials 


for 
A (11) 579. 


for pottery, P (2) 121. 
for , underglaze color crayons for, A (12) 
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Decoration 
‘or glass, 


of vi 
for, A (10) 517. a 


of specific gravities, 
Saetp unit of entropy, A (3) 210. 
thermod 


as ynamical 
“A (3) 206. 
glass, achroma achromatic and apochromatic, A (5) 297. 


” of, A (2) 86. 


potential, 


A (8) 448. 


ht, bility, diffusion, 
cone 


argillaceous substances, A (3) 207. 
and cracking of clays, prevention of, 


Drying appa- 
of kaolin = stals, chemical 


methods A(7)4 
. See Faience, 
glacier oo varved clay and eskers 
from, iw (4) 265 
Density, effect Kt on shrinkage and warpage of 


in, A (12) 637 
ala acidity, ysical p exchangeable A (5) 321 
theories and 


ware, A (9 
Porcelain for teeth. 


Des Moines Clay Co. 
Design, art, in pottery industry, A (6) 339. 
in vate ware as merc izing 
decorative, buffalo motif in middle Celebes, 
A (8) 438. 
in Engiand, exhibits of, A (11) 550. 
effect of automatic production on, 
in aS, new publication on, A (9) 479. 
mental colors ceramic ware, P (6) 342. 


P (5) 334 
Cecolene for metal surfaces, A (9) 483 


stoneware, 
sodium metasilicate as, value of, A (2) 135. 
as, B (1) 13 
Devitri glass. See Glass, devitrifica- 


Dislyaie, _ for separation of similarly 
charged ions from soils by, A (8) 47 = 
electro-, use of, in soil ey ye (8) 470. 
cutting, tools for, A (4) 2 
Diamonds. See a Abrasives. 
fdr abrasive use, A (3) 146. 
for cutting glass, manufacture of, A (11) 560. 
e clays. See Clays, diaspore; Refrac- 
tories, 


properties 
Diatomaceous 
ceous. 
Diatomite as 
(12) 634, 


sources of, “A (2) 131, A (4) 267. 
earths. See Earths, diatoma- 


insulator, high-temperature, A 


in, discussion of, 
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Diatoms, source of, and use of, A (2) 132. 
P a) 202 and chromates, manufacture of, 


also Glossary. 
German-French-English, B (7) 431. 


shysics, B (11) 507 
feces in Tonindustrie Kalender, 1932, 


B (3) 216. 
constants of glasses of different com 
positions, A (8) 448 
Dielectric of porcelain, firing tempera- 
tures for, influence of, A (3) 187. 
Dielectrics. See also Insulators, electric; 
lain, electric. 
behavior of, tests on, A (8) 462. 
dielectric constant and power factor of, at 
radio frequencies, A (12) 637. 
Wulfestieg, cited on temperature 
resistance of refractor 
Dies, chromium plating, 
A (6) 378. 
for tile walls and fireplaces, P (2) 121. 
Diffraction. See also Rays, Réntgen 
electron, for study of fimely crystalline pow 
dered materials, A (12) 636. 
a drying of solids, applica- 


Porce- 


materials, A (1) 33. 
or clay flow control, 


. and volumetric, of 
glass, calculations for, A (11) 559. 
of materials to 1400°C, citation, B (3) 210. 
of refractories, tests on, A (1) 34. 
Dilatometer. See also Measuring 
for glass tests, research on, A (2) 86 
for glase transformation interval tests, A (2) 
86, A (6) 354. 
— cited on boric acid determination in 
glass, A (4) 236 
” derivation of name applied to refractory 
brick, A (4) 247. 
i brick. See Refractories, Dinas brick. 
Dinnerware. See also Chinaware; Tableware 
domestic, advertising to counteract foreign 
competition, A (6) 304 
hotel, color-decorated, effect of alkaline cleans 
ing materials on, A (5) 314. 
hotel, lain, mechanical wear of, tests on, 
A (6) 375 
round tunnel kilns for firing of, A (1) 50 
ie. See Minerals. 
Dioxane, use of, for separating lithium from 
potassium and sodium, A (2) 137 
Discoloration of Portiand cement clinker, A (3) 


157. 

Dispersion of clays, technique and accuracy of 
mechanical analysis using the centrifuge, 
sreeid chemistry. “See Ches A 

Dispersoid chemistry emistry, dispersoic 

Distillation, dry, of ceramic raw materials, test 
results with, A (3) 209. 

Dode cited on “wy for Fg plating of glass 
and porcelain, A (8) 4 

Dolomite, composition, a and applica- 
tion of, in refractories industry, A (6) 371. 

— of, laboratory studies on, A (12) 


a in, extraction of, process for, P (9) 


use of, and high-magnesium limestone, B 
55. 

Dolomite mortars. See Mortars, dolomite. 

Dolomite refractories. See Refractories, dolo- 
mite. 

Dorr mills. See Mills. 

Dorst driers. See Drying epperates, driers. 

Draft, chimney, regulation of, A at 

control, in tunnel kilns, P (10) 539 
mechanical and natural, factors i in, A A & 201 
stack, control apparatus for, P (6) 

Drain pipes. pes. 

Dressler kilns. See Kilns, Dressler. 

Drives, individual and group: cost data, invest- 
ment and o 5 wir I, A (10) 545; II, A 
(10) 545; III A 599 

Dry-press apparatus, Berg, A (4) 255. 
ra & brick, common and hard-fired, 


Dictionaries. 
enamels, “‘Vitrosol”’ 
De (1) 55. 
cemeyt, high-quality, A (5) 292. 
and | 239. 
———. or “fining” of, A (3) 163. 
“Spiegel” formation in rods of, 
hone, A (5) 285. 
“lap,””_A (5) 285. 
of lig 
and 
P 
refractory material, A (2) 108. 
rhyton, type of Attic vase, A (1) 7. 
of refractories, A (5) 307. 
A (3) 175. 
of —— tests on, A (1) 34. 
ce. 
Dehydration. See 
ratus; Eva 
Den 
mass uction, relation ot, 
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mold for ceramic materials P (6) 380. 
k, problems in, A (3) 
191, A (6) ais. 


of, A (4) 255; discussion on, 
brick, cause of cracks in, ei (8) 463 


waste heat for, A (7) 424. 
of ceramic ware, determination of heat content 
in, A (8) 463. 
of ceramic ware, plant gh P (6) Aye (6) 381. 


of quantity of water absorbed by 
diffusion calculations for porous solids, A (3) 


191. 
of earthenware, plant for, P (6) 377. 
poration calculations for porous solids, 
A (3) 191. 
~ filter pressing of clays, methods for, A 
(6) 380 
and firing of clay products, control -%, A (3) 199. 
installations for, practice of, A (6) 379 
and processing, relation of theory and 
in, I-VI: types of ovens and driers = 
heating systems; oven losses; oven -4 
ments, A (10) 536-37; selection of 
A (12) 630 
science and practice of, VII-XVI: for brick 
tile, A (1) 47; Perkin’s and Zehner’s sys- 
tems; waste-heat calculations and control 
tus, A (3) 191; a tS driers, A (5) 
i i and Welwyn 


Monnier progressive, ( 498; 

mechanized, heat calculations for, A (10) or. 
and shrinkage of clays, theory of, A (12) 641. 
of solids, diffusion equations for, A (10) 541. 
spray, for clays, process for, A (11) 599. 
systems for, and apparatus, A 47,A 191 
of tile, die bridges vs. cracks in, A 7) 424 
waste-heat, from ring kiln for, data on, A 


(12) 628 
a for brick and wr VII-XI: 
A (1) 47; control a tus, A (3) 191; 
types of driers, A (5) 3 
in the brick industry, types of, A (8) 463. 
for ceramic ware, P (8) 465. 
for clayware, P (7) 425. 
driers, French, operating data os, A (3) 199. 
Martin-Lancaster, control for, A (3) 191. 
and ovens; I-V: types of; heating ins 
panel ovens; heat-loss yO A (10 536. 
oven requirements, A (10) 537 
rotary, double-sheet, A (3) 191. 
ae ~ for removing pebbles in clays, A (5) 


onnial and chamber, data on, A (3) 1 

tunnel, with moving charges, A iy 123, 
A (4) 255. 

types of, A (5) 315. 

types of, I-III: tunnel, Moeller and Pfeifer, 
A (2) 123; operation and in, 
A (4) 255; installation costs for, A (7) 424. 

A (5) 316; 
Standard 


A (9) 498; 

Hooper’s drying wk, 

hot air, economy of, A (10) 544 

hot-floor, improvements in, A (4) 258. 

insulator for, A (2) 126. 

kiln for, P (2) 124. 


tunnel 
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systems, air, description of, A (1) 47. 
= 


postion and combus. 


elimination of, in drilling 
recommendations on, A (9 
in enamels, effect of, A (8) 442. 
and flue gases in air-hea — furnaces, 
tories requirements aa (12) 617. 
in power sta removal of, 
in flue of, systems and appa- 
ratus for, A (10) 538. 
and fumes, Cottrell system for control of, 
A (3) 196. 
in qaees, electrostatic precipitation for removal 
A (12) 626. 
grain-size measurements of, A (3) 195. 
——- health danger of, with reference to 
stones and silicosis, A dy 397. 
mR... of, in the abrasive indu 
hazards of, from pulverized coa 
plants, control of, A (3) 201. 
kiln, recovery of, in cement plant, A (4) 226 
natural, and ground materials, apparatus for 
estimating fineness of, P (7) 425. 
problems of, A (3) 190. 
methods to combat hazard of. 


qoute purification of, A (8) 473. 

in ay of f separation of, 
AN ll British collect A (6) 379 
appara type ors, « 

centrifugal, for boiler ts, A (11) 583. 

cyclone, performance A (5) 317, A (7) 424 

“Dustop,” glass-wool filtering dust, A (7) 424 
to eliminate dust hazard during drilling opera- 


_ (1) 48, A (4) 283. 
apparatus. 
‘or dust collection, 


“Dutch.” 
See Tile, Dutch. 


Earth acids. See Acids, earth 
Earthenware. See also Flowerpots. 
isque-fired and unfired, decalcomania applica- 
tion on, A (7) 399 
drying plant for, P (6) 377. 
educative trade Ssulomeed bell of, in England, A (1) 43 
effect of , autoclave treatment, 
jon of, A (1) 43 
electroplating works for, ‘ 4 74 
fired, 
A (3) 189. 


refractory, hollow, ETT we P (3) 186 
supports for, during 
lids or covers for, — of, 


377. 
tunnel kiln for, P (6) 385 
. See also Soils. 

alkaline aluminates, preparation of, ) 304 
bloating of, progressive, for, 571 
brown, pigments of, data on, B Ai, 
diatomaceous, constitution of, A (7) 426. 

Danish, Moler brick from, A (12) 621. 

deposits of, in Canada and Austria, A (6) 386 


Dry pressing (Continued) and kilns, practical viewpoint of, A (3) 109 
of brick for paving, A (3) 177. metals for, heat requirements of, A (7) 423 
of brick and tile, advantages of, A (3) 176. technical efficiency of, report on, A (2) 125 
for building brick, advantages of, A a 192. vapor-proof barrier, for economy in, A (11) 583 
of clays, hydraulic dry press for, A (3) 192. Drying plants, types of, and running costs, A 
y glassware. See Glassware, luster. 
Dumorti 
“Dura-stix, 
Dust, coal 
loss in, prevention of, A (11) 583. tion temperature of pow: m 2 
> collection of, systems for, B (11) 589 
in combustion and other gases, nature of, 
A (4) 260. 
electrostatic precipitation, collection by, A 
11) 583. 
of clays, measuring, A (1) 47. 
A (7) 424; Boss, Standard, Moller, and 
Pfeifer, A (8) 463: tunnel Blottefiére and 
tions, A (9) § 
for potteries, 
for silicosis pre 
Dust filters. 
“Dustop,” glass 
A (7) 424 
“Dutch” bri 
Dutch tile. 
flowerpots, P (7) 421. 
a 
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Earths (Continued) 


uses for, A (11) 570. 
t and A (9) 


we hes cold, 


(2) 87. 
rare, technical analysis of, A (4) 270. 
ory, and micaceous, data on, A 
Santorin, for hydraulic cements, A 
Eastman R Laboratories. ‘See 


laboratories, Mass. Inst. of Technology. 
Eckert eae on theory of complex silicates, 


discoloration by X-ray 


) 
See also 
artificial costs for products, A 
(4) 255. 
cost reduction and increased use of, 
A (9) 491. 


brick plant ment during times of de- 
pressions, A (6) $68. 


in the ceramic industry, value of accountancy 
in, A (1) 30. 

of ceramic plant, A (10) 545. 

in the clay industries. See Industries, clay. 

in clay plant, budget for, A (5) 335. 

“a production as costs saving, 

) 

cost accounting, advantages of, A (2) 143. 

cost accounting in the sewerpipe industries, 
A (11) 599. 

cost data on individual and group drives, I-III, 
A (10) 545, A (11) 599. 

cost reduction and output improvement in 
brick manufacture, A ) 178. 

A (4) 225; discussion 


of brick houses, outline of, A (12) 615. 

in brick plants, A (5) 305. 

charts for maintenance functions as wage 
incentive, A (5) 335. 

of drainpipe manufacture, A (12) 615. 

of —_ firing in the ceramic industry, 

A (5) 320. 

of fuel and oil, comparison of, A (11) 587. 

of — fluorspar, B (10) 546. 
= individual 2s. 


of shipping glazed yore. 193. 

depression benefits, A (7) 4 

in drying apparatus, and economies 
in, A (4) 255; installation costs and efficiency 
of, A (7) 424. 

economy in research activities, A (2) 142. 

for theoretical study A (2) 144 

fuels, kilns, boilers, etc., report of, on German 
glass industry, A (1) 19. 

glass manufacture, mechanical processes for, 
vs. auction and costs, A (11) 562. 

grinding wheel costs, tests for determination of, 
A (5) 285. 

industrial organization, B (6) 396 

limestone mining and grinding costs, B (1) 48 
B (2) 123, B (2) 124. 

maintenance vs. costs, reduction of, A (11) 600. 

maintenance order systems, VI-VIII, A (10) 
545, A (11) 600. 

in the nonmetallic mineral industries. See In- 

ustries, nonmetallic. 
a workers, system in ename! plant, A 


group drives, A 


poner and heat, in the ceramic industries, 
A (11) 598. 
ae for critical markets, A (6) 395. 
agreement of Franco-German-Czecho- 
aeallien porcelain, A (2) 120. 
record system in repair shop, A (6) 394. 
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of refractories, costs data on, A (9) 495. 
of refractories, lems in, A (10) 532. 
of refractories, use of, A (9) 495, A (11) 576. 
research activities, economy in publication of, 
policy of the American Ceramic Society, 
A (2) 142. 
American products to Americans, A 
(11) 600. 
as control in brick production, A 
time-study analysis and group Yor of wage 
paymen tin (9) 509 
turn slip as contro! glass in plant production, 
A (6) 395. 
value of codperative effort of times of stress, 
A (3) 213. 
value of cutting down inventories, A (3) 213. 
wage — for hand work of pottery decora- 
tions, A (3) 213. 
Education, technical, in Russia, cost of, A (3) 214. 
~ See also Florescence; Fluores- 
of “brick for for buildings, control of, A (4) 243, A 
)4 
cause me prevention of, A (3) 176. 
coatings for prevention of, A (9) 490. 
effect of engobe on, A (1) 31. 
effect of evaporation of water on, A (5) 305 
of ceramic products, causes of, A (8) 454. 
of glass. See also Glass, defects in. 
of glass, and surface alterations, A (2) 93. 
of glass surface, during annealing, A (8) 447. 
Aa) of glazes, dry-distillation tests un, 


puploration Society of, discoveries of, 
Eirich counter-current rapid batch mixer for 
ceramic materials, use of, A (6) 378 
Eitel anid Lange cited on photoelectric recording 
absorption curves of colored glass, B 
(3) 211. 
EK r tor for combustion control, A (9) 500 
Elec: apparatus, clay-steatite bodies for, A 
(11) 575. 
flame-proof, A (4) 255. 
for requirements of, A (2) 89. 
heating, types of and use of, A (7) 425 
lant diagnosis, value of, A (11) 598. 
Bleck ic control, electron tubes, uses of, A (6) 379 
Electric firing. See Furnaces, electric; Kilns, 
electric. 
Electric Furnace Co. See Manufacturers 
Electric incandescent lamp, A (2) 90. 
c insulators. See Insulators. 
Electric motors. See Motors 
Electricity, standards for, 
parison of, A (10) 543. 
Electrocast refractories, Corhart, for glass tanks, 
94. 


international com- 


roy See Glass, electrochemi- 
cal by- 
ectrochemistry, B (6) 385, B (12) 640. 
application of YY: current in chemical 
manufacture, B (6) 385 
by gestuste of, for glass manufacture, A (7) 


of colloids, yay’ application of, A (7) 429 
industrial, B (1) 63, B (9) 506. 
Electro-corundum. See Corundum, electro- 
See Chromium plating; Elec- 
troplating. 
Electrodes, glass, potentials, portable thermionic 
electrometer for, A (12) 625. 
glass, on titrimetric work and pfecipitation 
reactions, A (11) 596. 
for glassmelting furnaces, P (12) 615. 
quinhydrode, for px measurements, A (4) 256 
ee ysis. See Dialysis, electro-. 
at German plant, A (3) 196. 
Eloctreistes in clays, tests on, A (2) 138. 
for cleaning enameled metals, theory and 
methods for, A (1) 12, A (12) 608. 
and Schultze-Hardy law for flocculation of 
ferric hydroxide hydrosols, A (11) 594. 
sodium aluminate as, in casting-slip control, 
A (9) 496. 


occurrence, chemical composition, prepara- 
tion, and use of, A (4) 267. 
Russian, for light-weight brick, A (10) 528. 
kaolin in, dry process for treating, P (8) 474. 
neodymium and vem in glass 
manufacture, A (2) 87. . 
purification of, wet, process for, P (8) 474. 
rare, d its and treatment of, A (7) 426. 
(6) 371. 
) 10. 
esearch 
Eckert , cited on glass 
on, A (5) 316. 
E 
E 
o 
| 
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Electrolyt.s methods. See Methods, electrolytic, 
for *asulators. 

Electri. sters, portable thermionic, for glass- 
elsctrode potential determination, A (12) 
625. 

Electrometric titrations for px study, B (2) 138. 

Electron tubes. See also Thermionic valves. 

use of, A (6) 379, A (12) 626. 
Electrons in silicon carbide, distribution of, A 


electréosmosis, and _ electro- 


dialysis in solutions, B (9) 507. 
Electropia . See also Chromium plating. 

Aquadag, for clayware, A (11) 550. 

for china and glass, A (2) 74. 

of chromium, P (5) 317 

of clayware, method for, A (9) 477. 
Electro-rheic effect of a thixotropic gel, A (11) 


596. 

Electrostatic Cot a dust collection by, 
im gases, A (11) 583 

Electrotechnical porcelain. See Porcelain, elec- 
trotechnical 

Elements, rare, in minerals and silicates, de- 
termination of, A (4) 270. 

ery TT ray spectra of, Moseley’ s analysis of, 


Eleolite (nepheline) glass. See Glass, eleolite. 
“Elfurno” paghel See Kilns, “Elfurno.” 

Eljer-California Co. See Manufacturers. 

Elutriation, analysis by, B (1) 64, B (2) 139. 
analysis by. for fine particle-size determination, 


m medium, Halowax for, use of, A 
(11) 549. 

— ganece of deposits in N. Y., data on, A 
(5) 322. 


Emery paper, waterproof, P (10) 512 
Emmons double-variation apparatus for crystal 
determination, A (8) 468. 
Emulsified enamels. See Enamels, emulsified. 
Emulsifier (wetting-out agent) manufacture of, 
P (2) 140 
Enamel apparatus. See also Cleaning apparatus; 
Handling apparatus. 
for American plants, A (6) 350. 
for cleaning enameled metals. See Cleaning 
apparatus. 
continuous rotary pickling machine, A (1) 12 
electric heating coils for foundry molding, 
A (4) 229 
firing bars, hooks and hangers, A (9) 483 
ay = spikes, grinding process for, A (9) 475. 
or impact-resistance tests, A (7) 404. 
mobilometers, Gardner, for enamel slip con- 
sistency and control studies, A (9) 481 
for pickling, A (6) 34 
refractories for, A (1) 37 
for spraying, attachment for compressed air 
anc feeding pipes, A (2) 82. 
for spraying coats. See Spraying apparatus 
stamping machines, B (4) 330 
for vitreous enamels, P (10) 518, A (11) 555 
Enamel e. See Giazes, enamel. 
Enamel industries. See Industries, enamel. 
Enamel plants, data sheet for, A (11) 556 
efficiency of, check on, A (5) 204. 
mechanized production at, A (6) 350. 
production schedules for, A (11) 556. 
service and shop operation at, A (12) 608. 
system of paying workers in, A (5) 294. 
Enameling agents, studies on, A (2) 83. 
Enamels. See also Enamelware 
acid resistance of soluble glaze, A (10) 517. 
acid-resistant, composition for, P (5) 294. 
adherence of, mechanics of IV-VII: adherence 
of enamel! to cast iron; enamel-metal contact 
zones, chemical methods for; petrographic, 
metallographic, and X-ray study of; micro- 
scopic and metallogr : phic methods,A (0) 516. 
adherence of, research on, A (2) 81. 
adherence of sheet-ground, effect of firing 
practice on, A (9) 481. 
alloys for, stability of, on heating, use of, 
A (6) 347. 
antimony in, for cooking ware, A (1) 11. 


antimony, determination of, B (3) -, 
application of, with com; air, A (2) 82. 
— See hitecture; Enamel- 


Structural 
art | history of, in Italy, A G3) 
artistic, revival of interest in, A (6) 339 
barium and zinc oxide in, use of, A (6) 346. 
batch for, cryolite in, in place of sodium fluo- 

silicate, A (10) 517. 

batch fineness of, Cooke method for, A (12) 606. 
batch mixtures for cast bathtubs, A (1) 12. 
for bathtubs. See Bathtubs. 
bentonite clays for, Russian, use of, A (12) 606 
black sin. See Enamels, defects of. 
— or, research laboratory, tests on, A (9) 


boiling strength of, A (11) 555 
borax in, A (4) 266. 
borax in, composition for, A (9) 481. 
borax in, fluxing value of, B (1) 56. 
boric acid and alumina in, use of, A (1) 57. 
ary and borax in, formulas for use of, 
) 506 
boric acid in, determination of, A (8) 442 
boron in, use of, A (6) 350. 
calcium fluoride in, use of, A (2) 83. 
for on and annealed iron, methods for, A 
(1) 12. 
os Se defects in, cause and prevention of, A 
( 
cast, heat expansion measureuents to prevent 
crazing, A (6) 348 
for cast iron, A (2) 82, A (8) 442, A (10) 517. 
acid-resisting, effect of PbO 
BaO, and on, 4 83. 
for bathtubs, A (1) 12, B (5) -. 
pocgasatne of casts for, A (5) 293 
report of research committee on, of Enamel 
ze American Ceramic Society, A (10) 
1 
bir + -process drying, stacking, and firing of, 
A (3) 160. 
cellulose, for decorating pottery, A (2) 73. 
and ceramic masses, calculation of, A {® 276. 
chemical analyses of, methods for, A (7) 403. 
chemical properties of, solubility table for, 
A (10) 516 
clay suspensicn action in, stability of, B (3) 162. 
cleaning and pickling —-. for, and 
sulphuric strength of, A (4) 229 
coatings of, microscopic on P db) 13 ‘of, A (8) 442. 
coatings of, production of 
coatings of, strength of, on iron, A *s) 442. 
colors for.' See also Pigments. 
colors for, P @) 154, A (10) 516. 
batching of, A (12) 607. 
and clays for, A (12) 607. 
compositions and we of, A NY 227. 
lead solubility of, A (5) 3 
metal! oxides for, (10) 516. 
problems in, A (4) 22 
rules for preparation 21 A (4) 227 
barium carbonate for, A 
( 5 
and white, technique of, B (6) 350, A (7) 403. 
composition of, md coats for sheet steel, 
agen on, A (11) 553. 
ation and application of, method 
or, At (6) 349. 
counter-flow principle of, mechanization of, 
A (7) 404. 
crazing of. See Crazing; Enamels, defects of 
Deckborolith in mill, to imcrease opacity of, 
A (10) 516. 
defects in, bare spots, blisters, and thin cove: 
coat, causes of, A (12) 
black speck formation, cause of, A (7) 403. 
black poem. A (3) 161. 
blistering on cast iron, report 
A (10) 516; discussion on, A (10) 516. 
bubbles, effect of, on adherence, A (11) 553 
bubbles, in welded hollow ware, prevention 
of, A (2) 83 
in cast iron, cause and prevention of, A 
(9) 482. 
cause and prevention of, I-V: chemical and 


(11) 595 
Electrophoresis, 
| 
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(Comssmued) 
~ue, industrial uses for, A (11) STO 
a against heat and cold, A (9) 
oscurfenee, chemical tion, prepara- 
tem, aud use of, A 
Russian, foe light-weight brick, A (10) 528. 
kaolm im, dry process for treating, P (8) 474. 
and praseedyauum ia glass 
A. (2) 
ol, wet, process for, P (8) 474 
rare, in. glass, P (10) 526. 
rane, foe special glasses, A (2) S7. 
rare, technical analysis of, A (4) 270. 
relragteny, aud mucaceous, data om, A (6) 371. 
 Samteria, for hydraulic cements, A (1) 10 
Bastman Research Laboratories. See Research 
laboratories, Mass. Inst, of Technology 
cited om theory of complex silicates, 
A (5) 298. 
Bokest, F., cited ow class discoloration by X-ray 
caposume, A (6) 353. 
See also. I ndusiries. 
dryimg cosis for clay 
~— 
A (9) 408. 
pressions, A (6) - 
im the ceramic imiusiry, 
ta, A (1) 30, 
ceramic plant, A (10) 54a. 
im. the clay industries. See Indusimes, clay 
n clay plamt, budget fon, \ 


peeducts, A 
imereased use uf, 
oment dummg tumes of 


of agguuntancy 


2) 143. 


si vanmiages oi, \ 
im the sewergape 


vet data on individual aad group drves, 11 
A (10) 646, A (1b) 
com, reduction aud Ouipud 
brick, mauulactume, A (3) 178. 
costs of artagial dryamg, A (4) 226; 
om, A (5) 316. 
of brick oi, \ 


mypivvement 


12) 615 


maaulaciure, A. (12) 615 
of. electmc in the ceraume industry, 
A 320. 

imel amd oil, compassonm ol, A (11) 537 

1 ming Duocspes, (10) 546. 

of, indavidwal croup 

546, 

gated ware, \ 
lepsession benelits, A (7) 432 

n, A (4) 255; installation cosis aud eilicienc 

A (7) 424. 

m theoseiiea, siuaiy 
2els, Kilns, boilers. 

+2 sadusiry, A 12 

piwluciiva and costs, A (11) 568. 
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A (o) 288. 
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of refractories, cos’s data on, A (0) 405 
of refractories, problems in, A (10) 549 
of refractories, wse of, A (9) 405, A (11) 576 
research activities, economy in publication of 
of the American Cefamilc Soetety 
A (3) 142 
sales, American 


products to Americans \ 


as contro! in brick predwetien A 
time-study analysis and group system of ware 
payment in ceramic plants, A (9) 500 
turn slip as contro! class in plant production 
A (6) 305. 
value of cofiperative effort of times of 
A (3) 218 
value of cutting down inventories, A (3) 214 
wage methods for hand work of pottery decora 
tioms, A (3) 213 
im Russia, cost of, A (3) 214 


See also Florescence Plueres 


(tress 


at peor for buildings, control of, A (4) 248, A 
7) 412 

cause and prevention of, A 
coatings for prevention of, A 
effect of engobe on, A (1) 31 
effect of evaporation of water on, A (5) 305 
ceramic products, causes of, A (3) 454 
glass. See also Glass, defects in. 
glass, and surface alterations, A (2) 03 


3) 176 
9) 490 


glass surface, during annealing, A (3) 447 
of glazes, 
A (3) 208. 
Exploration 
1) & 


dry-distillation tests on 


Socrety of, discoveries of 
Birich counter-current rapid batch mixer ior 
ceramic materiais, use of, A (6) 37 
Bitei and Lange cited on photoelectric recording 
absorption curves of colored glass 
Bx for combustion control, A (9) 500 
Etectric apparatus, ciay-steatite bodies for, \ 
Il) 575. 
lame-proof, A (4) 255. 
clase cequirements of, A (2) 389. 
or heateng, types of and use of, A (7 
fom plant diaguess, value of, A (11 
Bleetrre centroi, ciectron tubes, uses of, 
Electric firing. See Fureaces, clectmc 
cheetne 
Furmace Co. See Manufacturers 
Electric incandescent lamp, A .2) V0. 
Bteetric insulators. See | nsuiators 
Electric meters. See Motors 
Blewtricity, standards for, 
of, A (10) 543. 
Stectrecast reiracteries, Corhart, 
1d veutages of, A (9) 404. 
glase. See Glass, 
ai by-preducts of 
Siectrochemistry, (6) 585, B (12) 640 
of ecleetmeai current 
naawagture, (6) 
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Enamels (Continued) 
physical 


er ae in, nickel oxide as cause of, A (9) 


Fee sais castings, A (12) 607. 
in glazes, A (2) 83. 
in ground coats, prevention of, A (10) 517. 
hairlines and spalling of, thermal ex 
measurements on castings for, AC (11) 554 
importance of cleaning sheet metal, A (9) 517. 
of, effect of atomization on, 


and origin, A (9) 482 
prevention of, 158, A (10) 518. 
sources of, A (9) 
Sat in enamels for bathtubs, 
A (3) 160. 
developments in | A (6) 350. 
art ree in, review of, A (6) 350, A (8) 


dry-process, ground and finish coats for, 
plication and firing of, A (12) 606. 
and — of, A (9) 481. 
dust in, defects from, A (8) 442. 
elasticity of, value of, A (11) 555. 
emulsified, Pb molybdate for, P (7) 404. 
expansion of. See Expansion. 
feldspar in, types of, and use, A (3) 158. 
fineness of grinding influence of, on proper- 
ties of, A (3) 159. 


grindin of, test methods for, 
A (1) 12, wt (6) 
nished it 


gas-jet,” A (5) 293 
tring of, high-temperature electric furnace for, 
firing of, _- for, use of, A (10) 518. 
fluorides i in, use ot ACA ) 227. 
fluxes for, clear ae for, A wn es 443. 
riezes, for architecture, A (12 
frits for. See Frits, enamel. 
fundamentals of, B (4) 240. 
fused, variability of, during storage, A (8) 444. 
fusion ; A porcelain enamel ground 
fluoride ie recovery in smelter gases, method 
for, P (10) 518. 
lass, relative viscosity of, study of, A (7) 403. 
" for the chemical 


relation of, at 


1) 552. 
glazes, soluble, acid resistivity of, A (10) 517. 
ing control of, for sheet and cast iron, 
A (9) 481. 
grinding od aay = for, A (8) 444, A (9) 481. 
acid in, for adherence, 
A aD 553. 
composition of, cobalt in, A (11) 553 
—o= spray apparatus for, A (10) 


dipping, temperature control of, A (11) 555. 
properties of, control of, A (11) 553. 
rebelling of, cause of black -speck forma- 


A (10) 517. 
white, for cast iron, 
white, discussion of, / 
hard and soft, 
or hollow ware, welded, 
of, A (2) 83. 


uality of, A (7) 403. 
les in, prevention 
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tests on, methods for, 
of, system for, A (10) 517. 
and sheet, and cast 


A (1) 13. 
tion and com- 


majolica, chemical propertie 
A (8) 
i lead-free, analyses and syntheses of, 


leadiess, research for discovery of. 
(10) 517. 


of composi A (8) 4 
methods ‘or, 515, A 13) 607 
mat, 


287. 
on metallic tile, P (10) 518. 
and strontium compounds 


for 
for, P (2) 84 
cleaning of. See also Cleaning apparatus; 
jutions. 


(6) 350. 
A (1) 12, A (2) 84, A 


effect of and prevention, A 4@ 159. 

metallic decorations on, A (11) 553. 

Metso crysfhls, for cleaning ware for, A (1) 12. 
mill additions for, determination of, A (3) 159. 
mineral raw materials for, compositions of, 


patents and literature on, A (4 
thickness of, relative vee A (2) 83. 
uses of, discussion on, A (6) 350. 
antimony oxide, 

A 481. 
with zirconium oxide, A (3) 3 


“Luv extra” for 


wee ie” in cryolite glass, tests on, 
) 
patent ee age review of, A (3) 161. 


X-ray for, 
Proptical st study of, 4 ; 0) 536. 
factors causing variation 


physical properties of 

in tests on, A (9) 431. 
physical tests on, A (3) 159. 

pices i and electrolytic cleaning of ware for, 


and equipment for, A (6) 
A (4) 228. 


P (11) or 
Bean ue in, B (6) 350. 


pipe clay for, 
or plates, 


for cost bathtubs, enamel requirements for, 


(6) 348. 
Sex, A (13) 607. 
resistance of, and lead solu- 


A (5) a 
eB sy. for, importance of, A (11) 
Pa. Se effects on, methods for, A (8) 443. 


feldspar in, rela’ 1 of, to resis- 
tance to deflection, A (2) 83. 


i ~resi: 
cast iron, 4 (4) 220; 400. 

shrinkage and expansion of cast iron, A investigations 

(6) 346; frit ground coats, A (8) 442; for iron, cast 

A th 517; knobs in, furnace corrosion, (2) 82. 

A (11) 553. for iron, “crystal etched,”’ bonding properties 

cracks in, influence of tension and com- of, A (10) 517. 
pression on, A (6) 349. for iron, production of, P (1) 13. 
crazing of, prevention of, A (6) 348. for iron ana steel, nondestructive methods for 
dirt spots, cause of, A (10) 518, A (11) 554 _ tests om, A (11) 555. 
fishscales, causes of, prevention of, A (9) 482 jewelry, colored, for art school - 
fishscales, elimination of, A (3) 161. lead in, production of, P (11) 
fishscales in, investigation on. A (7) 403. lead-free, methods for applica’ 
position of, A (6) 347. 
leadiess ivory oxide colors for, A (10) 513. 
linings of, for chemical equipment, A (9) 483. . 

cleaning surface of 

3) 161. 
A (9) 480. 
opacifiers for. See also Opacifiers. 
- fluorides in, effect of, A (11) 553. 
literature review of and patents on, A (4) 228. 
methods for, A (11) 554, 
white, and glazes, production of, P (10) 518 
white, ptilolite for, use of, A (8) 467. 
industry, A 483. 
vs. glazes, (11) 552. 
blackboards of, . 
for building, A (11) 554. 
for building construction. See also Struc- 
tural materials. enamels. 
t steel, . 
chemical action of, 

(2) 82. 

bu 
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Enamels (Continued) 
fusion range for, A (3) 160. 
Glasiron Macotta, as building unit, A (11) 


554. 
grinding of, mill linings for, A (11) 583. 
pickling control in manufacture of, A ye 160. 
plates of, for cinder catchers, A a 1) 556 
safety and health —— of, A (12) 608. 
for sanitary ware. See also Sanitary ware 
shingles of, for stee! ones facing, A (hi) 554 554. 
temperature resistance of, apparatus and 
tests for, A (11) 555. 
thermal-schock of, resistance of, tests on; 
apparatus and methods for, A — 555. 
thermal-shock tests for, A (11) 555. 
“So. application methods for, B 


wrinkle formation in, control of, A (3) 160. 
— for insulated walls, use of, A (5) 


x = bathtubs, rors for, A (4) 228. 
preparation and use, A (7) 403 
developments in, British Exhibition of, 
A (1) 38. 
pulverized, for coating, method for, P (11) 556. 
quartz in, use of, A (4) 228. 
raw materials for, analyses of,-I-IV, A (9) 480, 
A (10) 516, A (11) 552, A (12) 606. 
raw materials for, and glazes for, B (1) 64. 
ner | materials for, source and properties of, 
A (9) 482. 
refrigerator lining, design for, P (12) 603 
ayy 4 tors, of General Electric Co., A 
removal of, I-II: sulphuric bath and fluor- 
hydric acid for, A (2) 81; caustic soda for, 
A (4) 228. 
research in, problems for, A (1) a. 
research work in plant routine, A (4) 229. 
resin products as es of, A (12) 608. 
review of literature on, 


: ound coats and mill composi- 
tions, A (9 ; batch compositions, one- 
coat process, A (9) 482; process for base 

imitation granite effects; cobalt 

oxide and — in ground coats; theory 
of ename! adhesion to iron, firing effects on; 
use of two-coat and one-coat aE 
cast-iron ground-coat mixes; ects in 
enamels, causes; sources of defects; be- 
havior of iron on annealing and reheating; 
réle of carbon in iron; effect of silica, sulpbur, 
and manganese in phosphorus in iron, effect 
on enamels; production of iron in cupola 
furnace: effect of use of Brackelsberg furnace 
for iron uction; defects in enameling 
iron, A (9) 482; function and chemical action 
of ground coat on steel; ground-coat enam- 
els, defects and preven ve of, A (10) 517. 

setting-up medium for, A (9) 481. 

sheet, barium carbonate for, A (6) 346. 

sheet, coating, spraying, decorating, and firing 
of, A (4) 227. 

sheet, colors for, methods for, A (5) 292. 

sheet, early process for, A (1) 13. 

sheet-ground, adherence of, influence of firing 
process on, A (9) 481. 

on sheet iron, adherence of, A (5) 293. 

sheet-iron, opaque white, production of, P 
(10) 518. 

for sheet iron, plant problems in, A (10) 516. 

for sheet metal, cleansing of, A (7) 403. 

for sheet metals, defects in, A (3) 161. 

for sheet metals, economy of, A (4) 227 

for sheet metals, heavy, A (6) 346. 

for owt steel, effect of furnace gases on, A 

for sheet steel for houses, use of, A (4) 229. 

for sheet steel, relation of coefficient 7 4 
geemes to cross-bending strength of, 


shop management and control of, B (6) 350. 
slips for, consistency and control of, Gardner 
mobilometer for studies on, A (9) 481. 


slips for, a. properties of, control of, 
) 


and tion of, 
{20) 


Div. Standards 
Ceramic Society, A (6) 


345. 

for steel and cast-iron, methods for, A (7) 404. 

o- a tanks, manufacturing process of, A 

stove, patent designs for, P (4) 225 

for structural materials. See Structural ma- 
terials. 

superposed, —~— for, P (11) 556 


, control of , methods for, A (12) — 
technique ‘of, Sprechsaal 1932 calendar 


test for, A 
= of coats of, test methods for, A (6) 
tile, sheet metal, P (1) 13. 


tiled wall, P (2) 84, P 
for 
translucid, for cast and sheet iron, P (4) 230. 
transparent, vs. colored glass, for art window 
glass, A (8) 449. 
uses of, new fields for discussed, A (6) 350. 
tested in firing processes for, 


ap tus and departments for manu- 
acture of, A (11) 555. 

electric heat for, A (2) 84. 

firing control of, A (7) 404. 

firing of, gas-fired continuous conveyer 
furnace for, A (3) 160. 

for the metal industries, A gh R4 

on metals, removal of, P (5) 294 

oxyacetylene for welding of, A ql) 556. 

ta) metals for furnace fixtures 


on steel, "ering of, (a1) 586. 
cuneless al. B (6) 350, A (7) 
“Vitrosol” for removal de 517. 
waste, use of, methods for, A (12) 
importance in, A (3) 


wet, clay in, effect of, A (11) 552 

white and colored, tions of, A (4) 227. 

be -coat, titanium oxide as opacifier 
(9) 481. 

wun opaque, P (5) 294. 

white, sodium antimonate for, use of, A (9) 481. 
gues of. A (6) 345 

, chemica ‘or, 

for "cooking, enameling “ot 

designs for, P (1) 13, P (3) 154; see also Stoves 

designs for. 
impact resistance t A (7) 404. 
marble effects i in, P ne 515, P (12) 607. 


powder method for, 


of F. Veit, A (7) 399. 
» chemical, B (12) 642. 


(Great Britain) mining laws of, B (2) 144. 
pottery — in, A (4) 253. 


acids, chart for, A (10) 516. 
spraying of, on metals. 
standards for, report 
Comm., American 
for tile wall, architectural uses of, A (8) 437. 
and tests on, B (4) 22 
science of, V-XIX: nickel oxide as cause of 
E 
Endothermic effect in softening range of glasses, 
Tool theory of, A (5) 298. 
“End-Shak” testing sieve shaker, A (9) 498. 
enamel in, of, A (12) 
E 
Engobe, for coating ceramic products, A (7) 421. 
consistency of, test apparatus for, A {3} 195. 
and dips, composition and use of, A (10) 534. 
tension phenomena of, 
(11) 579. 
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ae and frosting of glass, methods for, 
A (8) 436. 
ynamical potential, definition 
clausius, ante a of, A (3) 210. 
and i 


of a t, ynamical 
relations of, A (4) ‘270 
reversible processes, and thermocouples; com- 
ments on note on, A (8) 470. 
Equilibrium, statistical, proof of Gibbs hypothe- 
sis on t Seneed, A (8) 471. 
Equi: See A 
formula. cement. 
. See abe Geology. 
vs. abrasion, discussion on, I-II, A (5) 285. 


fan, wn. by dust particles, study ~ A (12) 627. 
ers in Denmark from glacier, A (4) 265. 
Eskesen, E. V., delegate to inauguration 
rwiiy A (9) 509; honors 
A (1) 66; presidential address of, at Ameri- 
ae on Ceramic Society Annual Meeting, A 
Etalons, fused-silica, h structure study 
of spectral —, 11) 583 


mical process A 
deep and mat, A (8) 445. 
of electric lamps, mixture oe, P (10) 527. 
of lead-crystal, research on, A (4) _. 
silver, chemical Lag ay of, A (8) 44 
, research on, I A (3) by A ta) 237, 
A (8) 446, A (9) sea, h (11) 562 
Eutectic, phosphide, in cast iron, constitution and 
formation of, A (2) 82. 
Eutectic curve vs. term “‘cotectic” curve, use of, 
in petrogenesis, A (9) 502. 
Eutectic glasses as ery fluxes in ceramic 
bodies, A (2) 120, B (8) 463 
er on, ensation, and cooling, B (3) 210. 
materials in high vacue, apparatus for, A 


(7) 423. 
, for weathering clay, A 
welded excavator, A (11) 586 
Excavations. See excavations. 
Exhaust systems, air velocities in, determination 
of, A (12) a 


ditions. See also 

American ceramics, A (9) 509 

nuraghic art of, Sardinia 

of industrial and art, at 
Brooklyn Museum, A (5) 287 

Berlin, styles in, ‘A(D4 

Berlin Academ of Mexico, 
Central and th America, : 6) 340. 

brick, in Architects’ Buildi A (3) 178. 

of British chemical plant, A 5) 336. 

British Chemical Plant Exhibition, enameling 
developments at, A ae 13. 

design, and traveling displays, A 


pottery: educative trade display of, 


Museums. 


French contemporary art, pottery and glass- 


uilding, ceramic products at, 
(2) 143. 
glass, in Kauffman Gallery, Pittsburgh, A 
11) 563 


Islamic ceramics at Kaiser Friedrich Museum, 
A (9) 478. 

Leipzig Fair, ceramic exhibits at, A (6) 395. 

ma: , reinforced, of H. C. Carroll & Sons 
and Committee on Steinforced Brick Masonry 
- Nat. Brick Mfrs. Research Foundation, 


A (6) 366. 

Milwaukee Home Show, all-clay products 
house at, A (6) 395. 

physical and optical societies, A (5) 336. 

regional 9s. national shows, B (3) 216. 

Robineau Memorial Ceramic, Ist annual, A 


(3) 150, A (7) 399, A cai) es 
Museum and 


artistic glass exhibit, A a) ‘152. A (4) 239. 
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& J. Sloane Co., ceramic ware at, A (2) 75, 


152. 
te. (3) 216. 
traveling, of Indian tribal pottery, A (7) 400. 


heat measurements of, 
to ~i-. crazing, A (6) 348 
of cast iron, pases. 4 (11) 555. 
coefficient namels, measurements and 
study of, A (6) 481, A (11) 555. 
of glass, tests on, A (8) 
of glass os. ‘point, relation of, 
(6) 355. 
telation of, to cross-bending strength of 
sheet-steel enamels, A (2) 83. 
oy of, in cast enamels, tests 
A (6) 348. 
faience, and gradual crazing of, 
422. 


kaon of glasses, A (4) 251. 
moisture, of whiteware hag = A (12) 622. 
of refractories, fire brick, Chassov-Yar, A (9) 


ordinary and Dinas, during 
beating 492, A ae 
of refractories, properties of, A (1) 38. 
regular and ‘black, tests on, A 
clays, faience, and refractories, 
coefficients of metals at high temperatures, 


A (12) 626. 
fused quartz, Crolite No. 7, and 
ey A (3) 212. 
of — clayware, methods for, A (9) 503. 
of heat-resisting alloys, nickel-chromium, 
ry and nickel-chromium-iron, 
of iron oxide, A (11) 575. 
of lime-bonded silica brick, influence of iron 
oxide on, A (3) 182. 
linear, of muscovite mica, A (8) 471. 
measurements of, on enamel castings to 
prevent hairlines and spalling, A (11 
of refractories, vs. reversible thermal ex- 
pansion, A (7) 414. 
of refractory material, A (2) 114. 
of refractory materials, measuring apparatus 
for, A (9) 493. 
reversible, of refractory brick, A (2) 110. 
of silica mortars, A (1) 37. 
of silicates of elements in pegs II of the 
period system, A (10) 54 
water, of wwe specimens autoclave 
treatment for, A (12) 
British ae vee. of Pa., in Ur, 
discoveries of, A (8) 4 
ves, handling and use wi in tunnel driving, 
‘A (3). 212. 
-oxygen, B (7) 424. 
See also Exhibitions. 
itish Industries Fair, pottery and glassware 
. A (6) 395; refractories exhibit at, A (1) 


40. 
Century of Progress, Associated Tile Mfrs., 
Inc., all tile house at, A (1) 66; ceramics at, 


display of stoneware, A (8) 438; 
building construction for, A (2) 119 
in Rome, of of ancient Greek pottery and vases, 


A (6) 340 
eissner Porcelain Manufacture, disolay 


State M 
of, A (2) 143. 
coefficients, variations in during jelly 
formation, A (12) 637. 
apparatus. See Clay apparatus. 


Face brick. See Brick, face. 
Faenza, ceramic school, museum, and library of, 


signi 
Faience, beads and pottery of, ancient, A (4) 223. 
ceramic masses for, B (1) 64 
Delft, historical development of, list <' manu- 
facturers, and trade marks, A (2) 7 


W. 
E 
En 
> 
of glass. See also Glass, etching of. 
E 
E 
E 
E 
A (11) 600. 
Midwest Power Exposition, heating boiler test 
E 
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Faience (Continued) 
tware, Lambeth, English, B (3) 135, 
A (8) 439. 
drying of, causes of defects in, A (8) 461. 
expansion measurements of, hydro-expansion 
and gradual = temperature-expan- 
sion tests on, A (7) 4 
firing of, in ae kilns, A we 545. 
French, and tableware, A (3) 152. 
glazes for. See also Glazes. 
one for, defects in quartz sand as cause of, 
A@ 74, A (6) 375. 
paste for, molding of, defects in, A (9) 496. 
and porcelains, manufacture of, in U. S. and 


Fans, Wnyy of, by dust in combustion gases, 
2) 627. 
Faraday, op — glass research on, A (2) 88, 


Parrens, oi Dubl-Wall developed by, A (5) 
Federal Glass Co. See Manufacturers. 


sas | apparatus, for brick presses from molds, 
P (11) 586. 
for clays, types of, A (6) 379. 
for comminuted materials, P (1) 49. 
for fuels for annular kilns, types of, A (10) 538. 
aes feeders for molten glass, I-II, A (9) 


Feldspars, WY} of, relation .of soda-lime 
ratio to, A (3) 
Buckingham, grinding of, A (5) 323. 
in the ceramic industry, réle of, A (11) 590. 
commeasl, gas from, heated in vacuo, A (6) 


rystal structure of, A (2) 132 
for enamels, types of, A (3) 158. 
fused, moisture expansion of, A (12) 622. 
fusion trials of, method for, A (3) 188. 
em varieties of, Wey ad on, B (3) 205. 
in glass, effect of, 4 “Soa 
Porta glasspar, 
vortance of, A (12) 
»urities in, removal of, by magnetic sepa- 
~ rator, A (3) 194. 
iron _ electrometric determination of, A (7) 
427. 


miiling of, A (10) 545. 

mining and uses — A (2) 132. 

in 1930, B (3) 205 

optical orientation of, permanent changes in, 
when exposed to heat, A (8) 470. 

or thermal! diagrams and data on, A (5) 


in pS enamels, relation of nee of to 
resistance to deflection, A (2) 83 

potash, in Va., physical tests on, A (11) 590 

potash and soda, softening of, A (3) 188. 

practical determination 468. 

properties of, investigation on, B (6) 376, 
A (9) 501. 


quartz and pure, — and syenite 
quarry waste, A (6) 35 

separation from, for, A (11) 
5 


Russian deposits of, B (3) 206 
in sands, analyses of sands for, A (2) 132. 
ere ye deposits and characteristics of, 


A (3) 204. 
synthetic investigations in, A (11) 590. 
uses of, I-II: analysis and _preparation in 


storage, A (2) 132; composition and geology 
of, A (3) 189. 
in whiteware bodies, e ffect of, on strain be- 

tween body and =n A (12) 622. 

Fellowship, Heat Insulation, aluminum mono- 
hydrate from bauxite for electric and gas fur- 
naces, A (2) 111. 

Ferric tres, determination of, method 
for, A (6) 39 
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of, heat treatment 


of, A (3) 208 
e so tion studies of ti 
sols, II, A 
Ferro Enamel Co. See Manufacturers. 


Ferrosoferric oxide, 
silica on, A (12) 639. 
» oxide in 
, on light transmission, A (6) 356. 
Filers, pve for polishing whee's, flour for, A (11) 


“Fills,” glass, theoretical calculation of influence 
of, A (5) 297. . 

F kieselguhr for, use of, A (6) 386. 

Filt air, glass wool in, A (7) 424, 


) 
dust, A (2) 122 
filter press, P (2) 124. 
filter presses, eonstenatinn of, P (1) 49. 
A (2) 122. 
glass. 


filters. 
“dustop,”’ for dust collection, A (7) 


oil, and purifying devices, A (6) 378. 
vacuum, for large-scale industrial use, 
hods of (6) 380. 
methods of use, 
Findlings brick. See Quartzite brick. 
Fineness of dust and ey) ce apparatus 
for estimation of, P (7) 
of glass, process of, 183. 
F surface. See also Abrasives; 
ing; Grinding : tus. 
of auto piston r A (1) 2. 
for chromium plati 
of steel mill rolls, tests on, I1, A (3) 145. 
F compo Carborundum for, A (3) 


of, effect of 


Grind- 


or r, machine ‘surfaces, standard symbols for, 
Finkey CYA on drying of Hungarian bauxite, 
valet heat-resistant brick of, tests on, A (2) 


acetate A (2) 86. 
Fire ange. See Clays, fire; Refractories, clays 


Fire protection, requisites of, A (4) 283 
» electrical, A (4) 255 


Firestone, F., mechanical i or for testing 
defects, description of, A (6) 377. 
also Boilers; Burners; Combustion: 


— A (4) 263 
of ceramic ware, P (6) 385 
gaa for, construction details of, 
A (10) 539 


control of, by cones, A (1) 52. 
control of, in tunnel kilus, instruments for, A 


(9) 499. 

of flow , placing of, in kiln, A (4) yy 

‘or enamel plants, method for, A (5) 

lass, by electric heat, A (10) 522 

‘or hollow refractories, insulators, or abrasives, 
P (7) 426. 

with Lepol furnace for, A (12) 629 

of ring kilns, ~~ of, A A (5) 318. 

of structural clay products, natural gas for, 
A (5) 304. 


Flame, — SS in, A (12) 640. 
propagation 
Flame-proof appara See ap- 
Flame temperatures, theoretical, specific heat 
of waste , A (2) 128. 
tins. See Kilns, flat-topped. 
ed” plate glass. See Glass, plate. 


|| 
| 
Germany, A (3) 188. 
Federal See Specifications 
Federal Tile Co. See Manufacturers. 
Feed - boiler. German standard method 
Finn, A. N. and otka, J. F., cited on de- 
composition of aluminous silicates, A (4) 236. 
epr i or concrete, Sw: use, (4) 245. 
> 
. Firing apparatus. See Boilers; Burners; Fur- 
naces; Kilns; Leers; Regenerators; Retorts. 
Fishscales in enamels. See Enamels, defects in. 
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Fietton brick. See Brick, Fletton 
Flints, chalk, for silica brick, A 3) 182. 
A (2) 74, A (6) 


> 


tion of ferric hydroxide hydrosols, 
the Schultze-Hardy 


Florescence. escence. 
of face brick, studies on, A (2) 105, & iD ee. 
nonmetallic mineral resources of, A (2) 


Flotation, B (7) 433, B (12) 64 
of bauxite, studies on, A ay ‘874. 
bentonite for, use of, A (12) 606. 
for feldspar separation hy pa. A (11) 599. 


fineness and properties of, A (il) 


a. 
Flow. See also Measuring apparatus; Meters. 
of liquids, in pipes and ducts, mathematics of, 
A (11) 596. 
Flow apparatus, for liquids and gases, A (2) 121. 
Rotameter, for liquids and gas, A (3) 194. 
Flow sheets on grinding, eed circuit, compara- 
tive data on, A (3) 1 
Flowerpots, P (7) 421, P (10) 894 
firing of, placing in kiln, A (4) 260 
German specifications for, A (1) 42. 
machine for, A (7) 424. 


Flue gas. See Gas, flue. 
Flues, combustion in, effect of air and fuel gas 
mixing rate on, A (3) vY 
designs and formulas for, A (2) 127. 
Fluids and solids, physics of, B (1) 63. 
— See also Efflorescence; Flores- 


of ‘aor. colored, A (10) 521. 
A, , research of, A (8) 447. 
Fluorides, aluminium, and alkali, double com- 
ds, production of, P (10) 533. 
ium fluoride method for determination of, 
A (8) 471. 
at aluminum alkali compounds of, P (11) 


in enamels and glasses, use of, A (4) of 
in enamels for opacifying effect, A (11) 553 
in low-temperature ——, eutectic basis for 
mn of, A (3) 1 


ie manufacture of, A (2) 135 
sodium aluminum, uction of, P (11) 597. 
oride, determination of, 
2) 1 
compounds of, in glass, A (7) 407. 


and Romanet compared, A (1) 58 
in glass, volatilization of, during melting of, 
_ A (5) 297, A (9) 484. 
industrial use of, A (8) oF 
use and A (1) 54 
, crystals of, habit variations in, A (12) 


onsiliceous, as base for, A (3) 


A (12) 623. 
(is) of, (4) 274. 


and cryolite in 1931, B (10 
deposits and ge \ A (1) 55. 
use of, 


in enamels and 
French deposits of, A @ 55, A (3) 204 


A (6) 
milling methods and costs of, 2 ones 


properties and uses of, A (2) 1 


and ceramic manufacture, use of, 


in enamels and glasses, use 
A (4) 227. 


» ) 423. 
, ammonium salts for, A (2) 85. 
Fly ash for brick, “‘Ross-stone,"’ manufacture of, 


Fi See Pottery. 

” porcelain enamel for houses, A (11) 

de Forest collection of folk pottery in Pa. Mu- 
seum, A (7) 399 


Formulas, cement, Erculisse, for testing chem- 
or ractories, Braunbeck’s and Werner's, 


Foster. 
Foundcion, | apparatus for, A (8) 473. 
oundry cs castings. See Metals for enamels, cast- 
ings. 
cores, for binders, properties of, A (12) 
molding, electric heating coils to Paget 
sand from —— to patterns, A (4) 
refractories. efractories, 
Refractories, 
Jolt Comm. on. See Societies, technical. 
Fourcault apparatus. See Glass apparatus, 


Fourcault method. See Methods, Fourcault. 


bauxite in, I-V: occurrences and uses of, 
A (1) 55, A (6) 371, A (7) 417. 


fluorspar — in, A A) 55, A (3) 204 
Free ‘lime. See Lime 
“Free Vane” See Methods, “Free 


Vane. 

, salt of, A (2) 106. 

of Ceramic Mfrs. See Societies, 
t 

French Syndicate of Clayworkers. See Societies, 
echnical 


of refractory brick, test machine for, 
B (11) 577. 
Frits, enamel, constituents of, P (11) 556. 
enamel, cost and application of, A (6) 350. 
finished, influence of inhomogeneity of, A 
(10) $17. 
kaolin in, use of, A (6) 348. 
melting furnace >. A (4) 229. 
opaque, P _ 
, for cast-iron and sheet-steel, A 
(12) 606. 
— dry and wet process for, A (12) 


sheet-steel, for whiteware body, A (9) 496. 
in whiteware bodies, use of, A (10) 535. 
laze, Baye ion of, P aD 598. 
Fritted Glazes, fritted. 
Frosted See Glass, frosted. 
Fuel-oil processes. See Processes, for fuel-oil 
Fuel Research Board. See Societies, technical 
Fuels, analyses and economic uses of, B (12) 631. 
and boiler refractories, A (9) 494, A 
12) 618. 
ore motor, purification of, process for, 
A (4) 263. 
, motor, resinization of, A (4) 263 
for boilers, conversion of, from coal to gas 
firing, A (9) 508. 
butane, commercial, as ceramic fuel, A (10) 537. 
chemistry of, measures and principles of, I—II: 
temperature and measurements; 
control of, A (4) 


: 
of, 
Fluxes, auxiliary, eutectic glasses as, in ceramic 
bodies, A (2) 120, B (8) 463. 
borax as, in glass and enamels, B (1) 58. / 
ive for conveyers, application and de- enamel, phonolite for ground and colored 
sign enamels, A (9) 480. 
A 594. 
Floor . See Tile, floor. A (4) 244. , 
Floors, construction of, P (2) 108. Kennedy collector for, A (4) 254. 
hollow tile for, P (5) 307. Fogg Museum. See Museums. F 
products for, listed, bacteria resistance of, A 
: Forsterite. See Minerals, diopside. 
Fosalsil brick. See Brick, Fosalsil. 
for nonmetallics study, A (11) 599. Foshagite, mineral study of, A (3) 203. 
patents on, German, list of, P (8) 473. Foster ; : ometer. See - 
Fourtault. 
{ ' France, art exhibit of pottery and glassware, 
: 
compou of, production of, 7. 
' determination, methods of Rose and Carriére 
533. 
for ‘ 
1 
F 


Fuels (Continued) 
coal-gas. 


See also Fuels, gas coal- 


anthracite, for clayware firing, A (6) 383. 
attempts at A (3) 


and ash, alumina recovery from, P oat 577. 
and ashes, equipment for, A (4) 254 
automatic stokers for, efficiency of, A Am 66. 
for boiler plants, control of, A (6) 395 
brown, wer gases in, CO: + On con- 
tent of, A (3) 200 
mechanism for chain- -grate stoker, 
A (@) FOB. 


carbonization of, low-temperature, aps 
ess for, for Italian State Railways, ) 


260. 
chemistry of, B (12) 631. 
for clayware ‘firing, vs. natural gas, A fs) 383. 
ae, for steam generation, value of, A (6) 


of, methods for, A el? 629. 
coke, peat, data on, A (10) 638. 

ition of, determination “method for, 

A (4) 262. 
conference on, Third International, A (6) 384. 
constituents of, influence - on gases in the 
coking process, A (4) 26 

conversion into smokeless feel, A (10) 538 
creosote, motor fuel from, A (3 201. 
gas, and oil, comparative values of, A A() 425. 
gas, and oil, resources of, in Pa., B (10) o43. 


tures, method for, A (6) 384. 


low-priced western, boiler tests with, A (2) 
142. 


macro- and micro-structure of, characteris- 
w. of, A (7) 425. 
of, in Nova Scotia, A (13) 631. 
Mo_k , characteristics of, . 
moisture in. vacuum drying of, ad on, A (4) 


vs. natural gas for firing sewer ws sewer pipe, A (1), A (1) 51. 

nitrogen in, Kjeldah! method determina- 
tion of, A (5) 319. 

oil from, in ———— A (1) 52. 


petrography tion for, A (5) 319. 
petregrephy of, wie y application for, A (7) 
plants for preparation of, A (12) 630. 

powdered. See Fuels, coal, pulverized, 


Fuels, pulverized. 
Pree) 388 selection, and distribution of, 


385. 
properties of, for coke, gas, and by-products, 
determination of, B (4) 264. 
of, affecting use in ceramic indus- 


dust A (4) 263. 
pulverized: dev oy of, and combustion 
study, A (9) 4 


pulverized, oo for burning, P (11) 589 
pulverized, combustion in, 
A (2) 128, A Ae) 304 


A (9) 500. 
pulverized, Kips Bay mills for, A (9) 500. 
pulverized, paper-mill installation for, A (12) 


pulverized, selection A 500. 
sampling of, errors in, A (4) 263 
and shales in S. Africa, Sg + in, A (4) 266 


630. 
in U. S. and Canada, data on, A (6) 383 
w-tem temperature carbonation assay 
tinating value of, B (9) 500. 
tent fuel of oil and pulverized 
coal, A (1D 588. 
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consunmy of, i 

lation of, A48) 444. 
consumption of, in tank 

coke from American coals, for, B (4) 


ents on gases in, A (4) 262 
he qualities of, determination of, A (4) 


eS, for manufacture of, A (3) 200. 


economy in, increase in, A (11) 588. 
wor in, materials and methods for use of, 
fucka system for glass plant, A (12) 630. 
gas from American coa., determining 
for, B (4) 264. 


phide, P (6) 385. 
in coking process, influence of coal constitu- 
cats on nature and amount of, A (4) 262. 
economic use of, A (10) 538. 
vs. electric heat, discussion on, A fia) 630. 
ae firing enamels, increased use of, A (10) 
for pyrometer control 
gear for, A (6) 384 
from hard, coal, by Anthracite Institute, A 
heat-technical of, A (8) Pei: 
heat-value of, determination of, A (12) 630. 
illuminating, purification of, in revolving 


industrial, electrostatic ipitation for dust 


natural, for clayware firing es. ‘coal, A ©) 
natural, in the enamel industry, use of, A (10) 
ining Sith, control of, A (8) 465 


natural, for structural clay products, 
A (5) 304, A (7) 425, ‘A (10) B2?. 
, gas boiler, comparison of, by gravi- 
ic analysis, A (2) 127. 
, heating values of, “high” and “low,” 
A (4) 261 
natural, for e furnace for glass 
1 - use of, A (1) 17. 
as uel ysis, manual for, 


oil, and solid, tests on, B (2) 130. 

and oil fields in U. S., A (19) 

paves, liquefied, for motors, A (1) 51. 
teries, A (12) 630, A (12) 639. 


humidity 
ter. A Cb 588 
advantages of use of, A (5) 


and solid, combustion of, A (7) 425. 
for tunnel kiln firing, use and advantages of, 


gas-oil, (6 
jor glass annealing, hed in, A (11) 558. 
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ee consumption and costs in kilns, A (2) 129. 
coals, alu 373. 
American, classification and technical prop- 
264. 
chars, and nonco 
volatile matter 
manufacture of, 
| 
oer, A (6) 383. 
jigging, classification, tabling, and flotation 
tests on, B (2) 130. m, 262. 
methane, decomposition of, A (1) 59. 
methane, physical-chemical properties of, 
B (5) 321. , 
mixtures of, volume and temperature of, 
A (5) 320. 
natural, for boilers, gravimetric analysis of, 
A (2) 127. | 
try, A (5) 319. 
pulverized, carburetting nozzle for burning 
of, P (7) 426. 
lverized, combustion temperature of; coal- 
other types of producers, A (4) 262. 
uality of, improvement of, A (5) 320. 
velocity measurements of, from Pitot tube 
reading. A (5) 320. 
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Fuels (Continued) 

heat valucs of, A (7) 425. 
for kilns, 
liquid and solid 


ob, 
eat value estima 


P (8) 46 
low-grade, ification of, A (6) 384 
for “Turbine” forced-draft furnace, 


oil, automatic burning of, 4 @ 127. 


in ceramic firing, A A(2) 127, A (8) 465. 
—— of, A (2) 127. 
vs. costs; fuel-oil data; fuel-oil 


499. 


for glass | plant, test a tus for, A (7) 425. 
heating for ceramics, A (2) 127, A os 465. 
heavy, for firing, paper A (2) 1 
manual valve for, A (4) 260 
of, in German A (5) 20 
na om ormance 
boilers with, . A (9) 508 
ies and use of, A (2) 127. 
-III: properties of: —_ lines for; 
circulating pump for, A 7s 10) 
qualities and storage of, 
Queensland coal, of, A (1) 
stream-line — of, heat transfer in, tests 
on, A (10) 538 
thermal value of, for various kinds, A (4) 263 
world supplies of, and production of, from 
coal, A (1) 52. 
petroleum and fuel oil, data on, specific gravity 
determinations, A (11) 
petroleum, origin of, A (11) 588. 
gas, liquefied, for motors, A (1) 51. 
Peat, Bl) 68. in industry, economy review 
processing of, B (8) 473. 
powdered. See Fuels, coal; Fuels pulverized. 
pulverized. See also Fuels, coal. 
advantages of use of, A (5) 319. 
and boiler performance, A (2) 128, A (6) 394 
data on and apparatus for, A (6) 383. 
dust , in cement plants, contro! 
m4 B 11) 589, B (12) 642. 
furnace for, P (8) 460. 
merits of, data on, A (6) 384 
plant for, at Grimethorpe colliery, 
and stokers, equipment for, A (4) 2 
tests on, for furnaces, mills, and boilers, A (2) 


128. 

esearch Board Report for, 1931, B (6) 385, 
A (7) 425. 

sawdust, wood shavings, lignite, and peat, use 
(7) 

smokeless, of high density, Salerni process for, 
A (4) 260. 

smokeless, Salerni process with rotating retorts, 
A (6) 383. 

— “slack"’ for, production of, A (10) 


solid, liquid, and gaseous, data on, A (12) 629. 
“ott 28s! removal of, by salts or compound, B 
storing handlin 264. 

technical data on, 

technology of, developments in, I-IV, A (4) 


260. 
tests on, B (9) 501, B (10) 539. 
thermal content of, A (5) 318. 
for tunnel kilns, firing data A 198. 
types of, firing data on, A (10) 
value of different kinds of, A tay ti 130. 
value of, Roenner analysis, A (12) — 
waste, combined burners for firing, A (1) 66 
= method for water determination in, A (7 ) 


Fuels See also Stokers. 
carbureting nozzle for burning powdered coal, 


P (7) 426 
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tos sont cutting, types and operation of, A (12) 


for fuel measurements and control, A (4) 260 
furnaces, types of, B (11 
ne mag oe for oil fuels, A (4) 260 

arwi fy ens closed cup tester for fuel oils, 


38. 
wey circulating lines and pumps for, A (10) 
oil vaporizer, Vapofier for, 4 of, A (11) 555 
(11) 589. 


for pulverized coal 
for tests on car lots small amounts, A (7) 


Fuller’s earth and bentonite, montmorillonite 


or smectite of, A (8) 467. 


Furnace gases. See Gases, furnace. 
Furnaces, air-heated, air, requirements of 
2 


refractories for, A 
air-heated, refractory materials for, A (12) 617. 
annealing, for glass. See also Leers. 
for annealing, for glass, P LR ez 
annealing, and leers, for P (5) 304 
arch for, P (5) 313, P (6) 73, 'P ®) 495. 
arches for, history and use of, A (4) 
Bailey, developments i in, A (6) wo A ”) 495. 
blast-, German plant for, A (11) 5 
blast-, refractory linings for, A (7) "ai7, A (9) 


blast. refractory-lined blow-pipes for, A (6) 


boiler. See also Boilers. 
ores) 3s, and settings for, slag action on, A 
gases in metallic ions as a for removal 
of sulphur dioxide in, A (4) 26 
refractories for, A (3) 181. 
refractories for, application of, A (4) 249. 
refractories for, requirements of, A (8) 458 
refractories for, service conditions in, A (4) 
249, A (7) 417. 
refractory cement for repair of, A (2) 115. 
sulphur compound reactions, A (4) 259. 
ae for enamel iron production, A (9) 


bridge wall and cooling means, P (12) 620. 
carbonizing chambers, retorts, etc., P (11) 578. 
combustion prin- 

ciples of, A ‘3) 184, A (11) 586 

a. conversion of, into gas- fired, A (6) 

combustion in, oo of air and fuel gas mixing 
rate on, A (3) 200 

construction of, refractories for, P (8) 460. 

control of, voltage regulator for, A (12) 625. 

conveyer for, P (11) 556. 

for ay oe sheets, P (6) 365, P (7) 411, 


coreless induction, for alloy steel making, 


in construction and operation 
A 318. 


crowns for, suspended, types of, A (5) 300 

crucible, P (11) 577. 

cupola, cast cement for repair of, A (2) 115 

cupola, for enamel iron production, A (9) 482 
ssa, refractories and design for, A (6) 372, 

A (11) 587 
for drying ceramic products, P (7) 425. 
from, analysis and composition 


continuous annealing, A (5) 300. 
continuous conveyer, types and use of, A 


(1) 51. 
fluorite, A (3) 188, A (12) 623. 
and fuel-fired, temperature control charts for, 
A (4) 259. 
high-temperature, construction of, A (6) 383. 
high-temperature, development of, A (5) 


induction, for glass, A (6) 365. 

laboratory, for high temperatures, use of, A 
(8) 464. 

for melting aluminum, A (2) 116. 

as copper and copper alloys, A (5) 


425. 
bustion and furnace efficiency, 
crude, for brick firing, A (8) 465, 
for firing industrial furnaces, p: 
of, A (4) 261 
i 293. 


Furnaces 
operation of, P (10) 539 
patent classification of, value of, A (6) 37 
, advantages of, A (3) 192, A fi1) 


refractories for tool steel wy A (1) 38 
refractories lini for, IV, A (5) 310. 
resistors for, P (4) 264, P (6) 385. 


P (1) 53. 
Wild-Barfield, SYY = of, A (4) 257. 


continuous, A (6) 349, A (9) 483, A (12) 608. 

a for cast-iron and steel products, 
A (6) 349, A (10) 538. 

continuous, and drier for, A (7) 404 

continuous, electric, A (4) 229. 

for iron production, 

tn, of, A (7) 404. 

Hagan, other types of, A (11) 555, ose 


work-supporting valve for, P 556. 

analyses of, A (2) 129 

frit ‘8 

frit, serni-rotary oil-fired, A (4) 

fuel-fired, heat requirements of, A (3) 202 

fuel-fired, heating of refractories from “cold” 
in, A (3) 201. 

gas, automatic pyrometer control gear, A (6) 


gas-fired, A (12) 624. 
continuous conveyer type, for vitreous 
enamel! firing, A (3) 160. 
vs. electric heat, discussion on, A (12) 630. 
for pottery, A (4) 259 
for fusion of high melting-point metals, A (1) 


47. 
glass, P (8) 453, P A 525, P (11) 
for annealing, P (6) 365, P (7) Ti. P (7) 
412, P (11) 566 
with transport rollers, P (6) 


canal cooling, P (6) 366, P (10) 526. 
charts for efficiency and economies in, A (12) 


612. 

construction of, P a 24, P (11) 564 

cont of chamber outside of, 
P (7) 410. 


continuous tank, P (3) 173, P (11) 564. 
for cooling hollow glass, types of, A (12) 612. 
for Poa and sheet glass, P (6) 365, 


4 
ffect of —— in glass 
A (2) 299, A (8) 448. 
for, ware "A (9) 488 
crowns for, M- of, A (9) 487 


details of, P (12) 614. 

XIII-XVII: discussion on; regenerators 
coke-oven gas, oil, and electric; pot; 
tanks; heat exchangers, and regenerative. 


A (4) 2 
electrode for, P = 615. 
electromelti of, A (7) 407. 
furnace port 4+y (11) 565. 


for fusion, smoke damage in, A (2) 90. 

a’ muffle, for tempering glass, P (7) 

a ~ curve for glass in, A (12) 612. 

pot, for = softening point determination, 
A (10) 

pot, control of glass flow i r 4 (11) 567 

pot, for fusing —_ P(7)4 

pot, for melti tion of, A (6) 300 

preheating of, 487 (1) 25. 


quartz, construction of 
ee blocks for, P (10) 533. 
repairing linings of, with unfired material, 
A (6) 372. 
ied crowns for, of, A (5) 300. 


tan ydrodynamic super- 


vision of, A (11) 558. 
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glassmelting, regeneration of, ) 488. 
slasamel ting. Zotos, firing of, 300, A (12) 
eeeetive. use of, P (12) 614. 

ae combustion indicator for, A 


heat flow in, fluctuating, tests on, A (3) -. 
heat treatment of ceramic ware in, P (3) 202. 
hot-blast, ry for, P (3) 186. 


induction, P (6) 385 
me coreless, refractories for, A (1) 36. 
for, P (10) 537 
— requency, scope ‘of, A (5) 309. 
for melting alloy steels, A (11) 575. 
refractories for, A (2) 115. 
refractory linings for, composition of, P (12) 


untired brick for linings for, A (11) 575. 
indemsiel, fuels, temperature, slags for, A (10) 


oil 7 for, A (9) 507 
refractories for, t of, and physical charac- 
teristics; slag c ification 1 in, A (10) 530 


types of, charts and tables on, B (5) 321. 
insulation of, advantages of, A (1) 50. 
laboratory, for high temperatures, ““Globar’s” 

elements in, A (10) 537 
Lepol, operation and efficienc A A (12) 629. 
linings for, B (2) 116, P (7) 

bonding of, without iron —— A (7) 416. 

chamotte for, P (12) 620. 

liquefying refractory clays for, B (8) 452 

A (2) 115. 


refractory, P (3) 186. 
sintered, for use in, A (5) ee. 
load test, survey of, A (5) 3 
mechanism in, for bloating <q P (6) 269. 
gh of, P (2) 1 
urgical, operation 
metallurgical, zirconium blocks for, a (2) 114 
with microscopic stage for exa tion of 
mens at high temperatures, A (4) 254. 
with mirror for melting wey (2) 126. 


muffle, annular canal, P 

muffle, leer for, P (10) 525 ‘ 

oil-fired, wyitiy heat balances of, applica- 
tion of, A (11) 587 

oil-fired, use of, A (2) 127. 

analogies between steel and glass 
melting. A (8) 450 

open-hearth, regnerator brick for, A (3) 184. 

for pulverized coal, d of, tests on, A (2) 128 

for pulverized fuel, P (8) 460. 

for Saves fuel, combustion in, A (2) 128, 

A (6) 394, A (9) 500. 
P. es for high-temperatures, A (7) 423, A (9) 


P.C.E. tests on, pot furnace for, A (10) 538 


recuperative, for manufacture, A (1) 17. 

refractories for. also Refractories, furnace 

refractories for, aluminum monohydrate for, 
A (2) 111. 


refractories, construction of, P (5) 313. 
refractories for, laboratory and service tests, 
relation of, B (7) 418. 
tors for, refractory brick checkerwork 
“for, P (8) 460. 
i, large-size, construction of, A (6) 


semi- . es for frit ~elting, A (4) 229. 

shaft, for melting glass, continuous, P (11) 568. 

short-circuit t, electric, melting point of minerals 
in, A (7) 417, A (12) 625. 
silicon-carbide, commercial, temperature mea- 
surements in, B (8) 459. 

sillimanite cement, for construction and repair 


737 
thermal efficiency of, A (12) 612. 
trough, for melting glass, P (7) 412. 
types of, designs for, A (4) 235, B (11) 563. 
ciecomeiting, P (1) 23, P (1) 28, P (4) 242, 
| 620. 
special metals for fixtures for, A (4) 229. 
types of and firing of, A (8) 443. 
a refined metal in, A (2) 114 
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Furnaces 
of, A 250. 
smelting, P (3) 1 
soot in, removal * by salts or compounds, 


bonding linings , wit t 

fron oxide, A (7) re 

refractories for use in, A (7) 


tank. See also Tanks. 
uel consumption of 
burner for, defects in, A (8) 450. 


lindrical, 
fect of barium oxide for study 


in, A (8) 464 
A (7) 426. 


, for fusing glass, P (11) 566. 
“Turbine forced t,”” low-grade fuels for, A 
(2) 142. 
walls for. See also 
for 


P 373. 

construction of, A (2) 114, 117, 
313, P (7) 418, P Ae 460, P 

construction of VII: 


and mortars, 
ing, A for; history and 


use of, A (4) 24 
construction of, *elag dr ” for, A (4) 254. 


III-IV, A (1) 39. 


light-weight insulated, 3 (2) 114. 
— ~ for, P a) 41. 
ative. for, patching of, method for, 
ai) 


refractories for, P (2) 118, P (2) 117. 
sectional, P (2) 117, P (2) ‘1s. 


water-cooled, radiant heat absorption in, A (2) 


142 

water-cooled walls for, “Bailey stud tube wall,” 
for zinc blende 2) 118. 
Fused basalt, use of, A 

Fused silica. See Silica, fused. 
of spectral lines, A 

refractories, tests on, A (1) 34 


Gabo, glassware of, and biography, A (5) 288. 
Gallium. See Minerals. 


Gamma rays. See Rays, y-. 
lor lime- and clay-bonded 

silica 4 A (11) 573. 
Gas. See F gas. 
Gas apparatus also Burners, gas; Furnaces, 


for boi boiler-gas sampling, A (6) 378. 
anal , recording, A (11) Wy 


A (5) 320. 
or, A ) 
Mtoe locity measurements, A (5) 


— analyzer, A (2) 122, A (6) 378. 
‘ purifying gas, revolving drum for, A (4) 262. 
for Sesssdins sulphur acids in flue gas, A (6) 378. 
rotameter for flow measurements, A (3) 194. 
Gas for brick plants, use of, A (8) 464. 
Gas in glassworks, A (5) 320. 
Gas flow, , principles of, A= 320. 
measurement of, rotameter for, A (3) 1 
for enamel plants, for, 
(5 


of, and producer gas 


A (7) 425 
Koller, of, A (5) 320, 


, removal of, A (8) 463 
of brown coal, CO: + O: content 
A (3) 200. 
an erosion, ust particles in, 
627, 4 x 


10) 538. flame phenomena in, analysis in, 
. gas-air mixtures, properties of, A 


weer commercial, heated in vacuo, 
flue, analysis o of, effect of, on furnace operation, 


ash content ‘of, measurement of, A (2) 129. 

dew- recorder for, A (8) 464. 

and dust, in air-heating comeeene. refractories 
ments for, A 12) 6 

dust removal in, A (8) 465, : (10) 538. 

and t balances. 


hea , effect of hydrogen in 
A (10) 538. 
heat from, air heater and method 
A (6) 385 
ur acids in, automatic recorder for, 
(6) 378. 


washing of, equipurent for, B (11) 589. 
furnace, compositions and temperatures * of, in 
underfeed stoker-fired boilers, A (1) 39 
effect om commercial lead oxide glass, A (6) 
353, A (12) 611. 
effect on enamels for sheet steel, A (2) 83. 
compounds in, elimination 
(11) 588. 
washer for, A (11) 588. 
generator, operating requirements of, A (6) 384 
in ge melts, reactions in escape of, A (4) 232 
kiln, effect on firing of gold on ceramic ware, 


A (5) 287. 
ney , results of Hirsch study of, 
in metals, effect of, A (8) 443. 


, com jon process in, calculation of, 
A (10) 538. 
mixed, inflammability of: methane, ethane, 


permeability of fireclay and silica 
at ordinary temperatures; experiments with 
refractories Py~y-% at temperatures to 
500°, I-II, A (9) 493. 
permeability’ of, for body tests, method 
and a tus for, A (7) 415. 
permeability of, in refractories, A (1) 38. 
poisoning dangers f , A (3) 196. 
lass, A (6) 356. 
= uoride recovery from. 
P (10) 518. 


of, by solids, B (4) 281, B (12) = 
— heat of, formulas and tables for, A (4) 


state of, quantum dynamical equation correc- 
tion, A (4) 279. 

and vai , sorption of, by solids, B (4) 281. 

waste, in factory heating, A ) 599. 

. in furnaces, dust separation from, P 
ay in Siemens ardometer for contro! 
—_ specific heat of, amd theoretical fame 

tures, A (2) i128. 

Gasifica of fuels. See Fuels. 
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Sau and other types, data on, I-II, A 
(4) 262. 
Gas ranges. See Stoves. 
Gas oie by minerals II-III: laumontite, 
A (2) 137; silicic acid minerals, A (2) 138. 
Gas works, turbine blowers for, A (4) 256. 
Gases, boiler, sampling device for, A (6) 378. 
boiler-furnace, sulphur dioxide in, metallic ions 
as catalysts for removal of, A (4) 262. . 
chimney, dust in, analysis and composition of, : 
A (4) 261. 
for glass manufacture, P (8) 454, P (11) 568 
technical calculations of, B (12) 631 
temperature control method for, P (7) 426 
femperature measurement in. pyrometer lamp (1) 42. 
combustion, reactions in, A (12) 640. 
dust removal in, by electrostatic means, A 
(12) 626. 
expansion factor for, and orifice meter, A 
11) 584. 
mason production, A (1) 39; brick weights 


synthesis relation to, importance of, 
(11) 592. 
figure of the earth, B te y 
, London, history of, A (10) 540. 
Geology, amphibolites of southern ‘Odenwalde. 
Brazil, A (4) 266. 


conodonts from Ark. novaculite, Woodford 
yo. and Ohio and Sunbury shales, 


A (11) 590. 
of Dutch Guiana, economics Ye: B (12) 635. 
engineering, elements of, B (8) 468, B (11) 593. 
erosion, relation of porosity vectorial - 
bility, and resistance to, 7 (11) 593. 
“feather joints” in wet clay, relation of, to 
stress-strain ellipsoides, A (10) 544 


synthetic investigations in, 
me fuels resources of Pa., B ag 541. 
Survey of London 
A (10) 540. 
of Great —~ of, B 
in industries, ith 592. 


mining, A 
Ione formation of of Call. B (4) 267. 
kaolinite from Staten Island terminal moraine, 


magnetic surve 

map of the earth, B (4) 267. 
clinoptilolite, new species, 


data on, A (8) 467. 
— mineral resources of Wash., A 
of nonmetaltic resources in Minne., development 
A (10) 540. 


oil subsurface oxidation of, A se. 

vs. other sciences, relation of, A (11) 593. 

physical for in, B (12) 635. 
rocks, igneous, sedimentary, and metamorphic, 
study of, B (4) 267. 


yy wr exploration with hammer drills, 


B (6 
— in sandy deposits of S. C., 
structural, B (7) 427 
U. S. Geol. ., geologic index of publications 
of, B (6) 386. 


varved clay and eskers of Denmark from 


lacier, A (4) 
=... ~ material, Ordovician altered, in Iowa, 
Wis., and Mo., A (11) 590. 
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white clays of Tuscaloosa age (Upper Cre- 
5) 322. 


B (2) 144, B (3) 206, B (4) 267, B (5) 325, 
B 387, B (7) 427, B (9) 501, B (10) 541, 
B iy 593, B (12) 642; index to Vols. 21-32, 
B (5) 325. 
ms and methods of science of, B (2) 144. 
applied, methods for, B (7) 426, A (12) 633. 
Geophysical Survey 
ples and practice of prospecting, B 


for magnetic dykes 
634. 
(3) 205. 


magnetometer, ‘or prospecting, A 
prospecting, new method of, A (2) 133. 
Prospecting methods, German patents on, 


B (1) 56. 
ing pfinciples and practice of, B (6) 


G “Bastman Research Laboratories. See 
esearch laboratories, Mass. Inst. of Tech- 


Gerdien, i, and Reichmann, R., cited on manu- 
facture of sintered corundum, A (6) 369. 

Gerlach and Schweitzer, “absolute’’ method of, 
ry spectrographic analysis, 


of Booting Tile Mfrs. See So- 
Assn. See Societies, 


technical. 
German Exhibition. See Exhibitions. 
German Society of Glass Technology. See 
Societies, technical. 
See Minerals. 
» glass industry in, B (5) 302; report of 
wi Technical Council on glassworks, 
A (1) 19; report of Subcommittee for Gen- 
eral Economy, B (1) 19; 
handicraft and national art of, A 
refractories industry in, survey 50 years, 


of, = tendency toward 
A (8) 471. 
tor Corp. See Manu- 


A (11) 554. 
This classification includes constituents 
methods, tests, 


t of glass. See also 
Glass apparatus; 
a , for ultra-violet and infra-red rays, 


| in blue ultra 

A a, A 297. 

absorption measurements of, and 
ydrogen 


trum, A 
pes of, processes of, A (2) 92, A (6) 


acid stability of, of 
on, I, A (il) 


book of manufacturers of, 


(4 
orage conditions for, A dia) 


alkali-lime-silica, physical tests on on, A (5) 298. 
alkali substitutes for, A (8) 44 
alkali substitutes in, i.) data on, 


alkaline silicates in, use of, A (8) 467. 

alkalinity of surfaces of, dependence on tem- 
perature, A 

alkalis in, effect of, 


A (10) 520. 

alkalis and limes in, durability of, A (5) 298. 
attain of. for tests on, I-IV, A (3) 
alumina, kaolin in, effect of, A (6) 348 
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Gaté, S., Swedish and crystal glassware of, 
A (6) 360. 
Gates stokers. See Stokers, Gates. 
Gehthoff, G., as glass scientist, A (6) 361. 
Gehihoff, Kalsing, and Thomas, cited on light 
ream properties of opaque glass, A (4) 
Gels. See also Colloids. 
dialyzed and undialyzed silica, moisture sorp 
‘ tion isotherms of, A (9) 502. 
silica. See Silica, colloidal. 
Gem | Forming Co. See Manufacturers. 6) 386. 
Gems gem materials, B (8) 473. magnetic 
tourmaline, structure of, B (3) 205. 
General Electric Co. See Manufacturers. 
Generators. See also Firing apparatus. 
clock-controlled constant-frequency, A (4) 256. 
gas, electric, for glass wf A (8) 202. 
gas, heat values in, ey on, A (8) 466. pr 
voltage control of motor speed by, A (4) 256. 
of gallium and scandium, A (11) 
beryl deposits in Bavaria, A (4) 266. 
of chromite deposits in Macedonia, A (2) 112. 
clay deposits in England, data on, A (11) 593. 
clay deposits, valuation of, A (3) 204. 
clays of Jackson Purchase region, Ky., A 
(5) 322. 
Gibbe hk ypoth 
esis, pr 
oa Electric 
Gibson Electric ‘Refrig 
facturers. 
: Gilding of glass. See Glass, colored, gold. 
Ginsberg cited on sulphate determination in 
aluminum fluorides, A (4) 236. 
Gladding, McBean, & Co. See Manufacturers. 
Glasiron Macotta, porcelain enamel building unit, 
Gla 
A (4) 266. 
limonite iron ores, chemico-mineralogical and 
morphological study of, in Caucasia, A (4) 
266. P (2) 104. 
lithologic studies of sedimentary rocks and 
kaolin minerals, B (3) 205. 
ress 
aging of 
alkali in, Sullivan and Taylor oxalate met 
for determination of, A (4) 233. 
alkali-lead oxide-silica, volatilization and vapor 
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borax 
borax 
boric 
boric 
boric 
boric 


of, methods cited, A (8) 445. 
qualitative, method of Mylius 
scheff, details of, A (8) 
quantitative, method of 
rapid method for, A (8) 445. 


containers of, molding of, $4 
of, —, at which it 

appears, A (6) 354 

‘also Glass apparatus, 


Furnaces, annealing; Leers, 


Treadwell, A (8) 445. 


~...% in, behavior of, A (11) 559. 
arsenic, white, for manufacture of, use of, 
A (8) 447. 
art. See also Glass, window, stained; Glass- 
ware. 


, German manufacture of, 


438. 
techni of Swedish monk, P. Mansson, 
window, modern technique of, 9s. medieval, 


barium oxide for study of glass flow in tank 
furnaces, A (2) 87. 

baryta in, data on, A Wh 

basaltic, alterations in, A (8) 467. 

batch for, ; "sulphate as addition to, 


A (11) 558. 
‘in, effect on finished glass, 
A (10) 520. 
control of, A (4) 234. 
cost reduction in, A (5) 30 
feeding and meltin: P Cit) 565. 
and flow of, A (10) 5 
homogeneity of, oe influencing, A (9) 


origin and behavior of bubbles and streaks 
in, A (2) 88, 

, coloration of surface of, A (9) 483. 
i of, with calcium and 


beveled, process 

black, A ¥) 93. 93. 

for blackboards, in age A (11) 562. 

for blackboards, vs. slate, A (6) 361. 

for blackboards, use of, A (7) 409. 

wy yf in, method and use of, 
A (3) 165, A (4) 234. 

uipment and methods for, 

AG 170, P (5) 

— of, method for perforated bulb, A (4) 


blowing of silica glass, P (5) 303. 
blue, ition of sodium sulphate by 
silica, A (1) 16. 
, crystal, composition, A (1) 16; 
and acid- and heat- 


559. 
bonds of, electrical character- 
istics of, A (4) 246 
book on, B (1) 19. 


im value of BOS 30. A (10) 518. 
of use of, AS 357. 


- 


oxide in, use of, 
+ NazOs, emission of i ions in, A (12) 611. 


te, high, melting and refining of, 
P (10) 526. 
borosilicate, melting of, P a 411. 
See also also Glass, 


acoustical i A (8) 167. 
annealing Ros for, (10) 526 
tests (9) 485 


form of cracks in, A (4) 

composition and properties 
for, P (12) 615. 
manufacture of, P (3) 175, P Ae | 565. 


melting of, in flowing tank kiln, A (8) 450 
,A (7) 
nonrefillable, P (11) 
i (11) 567. 
radiation of, colored vs. colorless, A (6) 358 
and sheet, in Italy, A (2) 143. 


ity of, causes of, leer 
investigation of, A (8) 449. 
two-table continuous machine for, P tA gs 97. 
bottoms for, and silica tubing, P (6) 364 
brick. See Structural materials, glass. 
brick, compression tests on, 
) 


brittleness of, notes on, A (4) 234 

brown coloration of, by sulphide, A (1) 16. 
bubbles and streaks in glass melt, A (2) 88. 
as a material. See Structural materials, 

glass. 

cadmium in, for tubing, P (9) 489 

cadmium sulphide in, or coloring of, A (7) = 
calci ilica reaction be- 


ials, glass. 
cast plates and sheets of, adjusting thickness of, 


to 

ta, A (2) 87 

of, “and essential, A 


(10) 520 
chemical. ‘See also Glass, laboratory; Glass, 
; Glass, technical. 
con vs. 


physical properties of, 


(4) 234. 
ity of, tests for, A (11) 557. 
desk. 515. 
hydrolytic classification of, use of, A (11) 557. 
y of, treatment of, A (1) 
ustesioele stability of, properties of, A 
(10) 520. 


linings of, for chemical equipment, A (9) 483 
and Mid) 32: properties of, research on, 1931, 
A (10) 523. 


research in, investigators cited, A (o 3 236. 
resistance of, Mylius test for, A (9) 486 
soda-lime-silica, products of, 
identification of, A (7) 407 

temperature behavior of, A (11) 556-57. 
tests for nature and composition of, A (6) 358. 
and thermal-resistant, high, A (2) 86. 

ar 7d resistant, for laboratory use, A 

chemistry of production, A (11) 559. 

chromium deposition on, A (11) 561. 


Glass (Continued) 
alumina content of, effect on corrosion of Gos 
in furnace, A (2) 87, A (5) 299, A (8) q 
aluminum oxide in, influence on physico- 
chemical properties, A (9) 484. acid and borates in, use of, A (9) 506. 
ammonium salts as fluxes and refiners for, acid in, flaky or granulated, use of, A 
A (2) 85. a. 
ampoule, tests on, A (8) 450. boric 
ampoule, tests proposed, standard, A (2) 95. BrOs > 
manufacture of, P (4) 243. boring of, . 
boron in, ) 297. 
borosilicate A (8) 165. 
borosilicate ,» composition of, 
a 
glass. 
annealing of, P (5) 303. 
electric, A (9) 487, A (10) 522. 
furnaces for, P (6) 365. 
heat conservation in, A (11) 550. 
optical tests on, A (4) 234. 
temperatures for, A (11) 558. 
for apparatus. See Glass, chemical; Glass 
laborat ; Glass, medical; Glass, techni- 
specific heat of, measurements, A (4) 231 
specific heat of, tests, A (5) 298 
sprinkler type, P (2) 98 
tests on, A (9) 487. 
hollow and panes 
A (6) 361. 
A 
bands of, continuous, manufacture of, P (6) 365 
SD. 
magnesium glasses, A (4) 233. of A 
- oxide in, tests on, A (4) 233. 
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Glass (Continued) 


clays in, fusible, for melting, A (11) 558. 
coated (mirror) handling of, A (10) 523. 
colloid chemistry of, B (2) 95, B (4) 240. 
colloidal nature of, theory of, cited, A (5) 297. 
colloids in, B (3) 212. 
color tinge in, without decolorizers, A (11) 559. 
colorants for, P (3) 154, A (11) 561. 
cadmium sulphide for, A (7) 408, A (10) 521. 
carbon, sulphur, and eee, A (2) 94. 
classification of, A (11 P+ 
manganese for, A (9) 4 
manganese peroxide sed A (2) 93. 
methods for, A (5) 297. 
colored, annealing effect on, A (11) 560. 
changes in. from exposure, A (1) 16. 
coatings for, P (7) 412, A (11) 561. 
I-II: effect of glass composition and auxiliary 
agents on, A (7) 408 
etching of. See Glass, etching of. 
feeding charges of automatically, P (1) 21. 
fluorescence of, A (10) 521. 
gold, cathodic pulverization for, A (12) 611. 
gold, dissolution of, and red coloration by, 
A (2) 93 
and ruby, colloidal, Faraday's work on, 
A (2) 
gold, ar ‘and sapphire, origin of, A (7) 408 
gtay content and color tinge in, test method 
for, in artificial light, A (11) 560. 
green, batch compositions for, A (3) 169. 
green, with Crimean sulphate, A (8) 447. 
iron oxide in, light absorption of, A (1) 15. 
for lamps, P (1) 25. 
lapis-lazuli effect on, chemical! treatment of, 
A (10) 521. 
lasure (coating), A (5) 297 
multi-. manufacture of, P (1) 29 
photoelectric recording of absorption curves 
of, paper cited on, B (3) 210. 
rare metals in, bands of, A (10) 520. 
colloidal gold, Faraday’s work on, 
A (2) 2 
ruby, diffusion i in, value of, A (1) 16 
vale: selenium, X-ray examination of, A (12) 
11. 
dependence of absorption in, 
A (11) 560. 
vitrified, possibilities of, A (9) 484. 
or white, tubes or rods of, means for making, 
P (10) 527. 
yellow etching of, method for, I, A (3) 169; 
II,-A (4) 237; discussion on, A (6) 355 
2 production of, formulas for, A 
(9) 4 


colorizers for. See Glass, colorants. 
colorless, discoloration of, b ae “rays, A (6) 352 
colorless, production of, P (10) 5 
colorless, selenium in, use of oy tests on, A 
(12) 611. 
commercial, elements of, A (10) 519. 
homogeneity of, A (1) 14 
vs. lead for X-ray work, ‘comparison of, A 
(10) 519. 
lead-oxide, effect of sulphur on, A (6) 353, 
A (7) 407 
properties of mixture for, A (2) 86. 
residuals in melting of, A (4) 234. 
tests on, A (9) 487. 
complex nature of, theory of, cited, A (5) 297 
components of, additive theory of, A (io) 520 
composite. See Glass, safety (composite). 
composition of, P (8) 454 
catalogue of, B (4) 241. 
and properties of, control of, A (2) 90. 
theories of, A (1) 13. 
compound. See Glass, safety (compound) 
conductivity of, experiments on, A (6) 354. 
a of, and purity requirements of, 
A (10) 519. 
constitution of, solvation theory of, A (12) 609 
constitution of, theories of Tammann, Eckert, 
Bercer, and Turner, I-III, A (5) 297 
contact, P 33 525. 


containers, P (10) 524. 
containers of, angular molding of, P (2) 98. 


containers of, equipment for, A (2) 91. 

control system for manufacture of, P a3 615. 
cooling, convection flows in, tests on, A (9) 485. 
cooling process for, A (1) 17. 

copper blue, A (10) 521. 


double-refracting nature of A (3) 1 
phosphatic, crystal structure Ma. 


cree ‘flint, light-dispersion properties of, 
) 
cryolite, white turbidity in, imerease of, A 
516. 
crystal. See also Glassware, el 
effect of furnace gases on, 
plant designs for, A (10) 5 
potash lead, brilliant bine of, A (4) 236 
potassium acetate in, A (2) 36. 
wood forms in manufacture of, A Ae ae 562. 
crystalline structure of, large-scale, A (11) 558 
iwiy} materials in, procedure for, 
A (12) 636. 
cullet in, effect on thermal stability, A (3) ms. 
in, action on electric bu 
(7) 
curved, kilms for, A (1) 18. 
— of, diamond cutting points for, A (11) 


cutting of, hot and cold methods for, A (8) 450 
decoloration of, chemical, A (2) 92, A (10) 521 
a for, in glassmelting batch, A (6) 


mese as, A (9) 484. 
pyrolusite for, A (3) 164, A (5) 204. 
selenium as, A (19) 519. 
tests on, A (6) 358. 
types of, A (8) 446 
decomposition and disintegration of, A (3) 164 
decorations for, paintings for, A (2) 74. 
one in, “allowed” vs. “not allowed,” 
bubbles control of, in quartz glass, A (1) 16. 
bubbles and streaks, origin and behavior of, 
in batch and flowing glass melt, A (2) 88, 
A (10) 520 
bubbles, streaks, and bbles, causes and 
remedies for, A (12) 610. 
cracking of illuminating lenses, A (3) 169. 
cracks in glass plate, studies on, A (10) 520. 
decolorizers, effect of sunlight on, A (6) 358, 
A (9) 485. 
diseases of, and diagnoses, A (2) 88, A (2) 89 
effect of sands on, A (12) 612. 


effiorescence and chemical composition of, 
effect of, on acid stability, I, A (11) 560; 
II, A (12) 609 


effiorescence of, determination of, A (12) 609 

efflorescence on surface of, during annealing, 
A (8) 447. 

efflorescence and surface alterations of, 
A (2) 93 

explosions in savestog of, cause and pre- 
vention of, A (3) ve 

fissures, research on, A (4) 234. 


“gall,” from sulphate, A (3) 165. 

seeds in, prevention of, A (12) =. 

silvered, prevention of, A (10) 5 

strains, tests on, A (2) 88, A (7) 7 406, AQd)b 
557. 


types and causes of, A (3) 164. 
defined, derivations of, A (4) 239. 
densities of, calculation of, A (2) 89 
devitrification of, bibliography on, A (2) 86 
devitrification of, causes of, A (2) 88, A (2) 89 


Fourcault process, A (1) 17. 
sev ation theories of, citations on, A (8) 


diciectric constants of, of different 
compositions on, r (8) 448 
diffusion of, effect of polishing on, A (6) 359 


corrosive action of glues on, A (2) 88. 

Crookes’, ultra-violet ray absorption in, A 

devitrification and deterioration of, correction 
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for, A Gp 


electric firing of stained, A (10 
mined, A 


A (2) 
tus, uiremen A 

req 
s of, use of, A (7) 


406, B (8) 522. 
of, methods for, P (5) 304, 
A (7) 407. 


temperature of, determina- 
tion of, A (5) 
of, results of, A (4) 232. 
enamel. See 


engraving of, method for, A (8) 436 
equilibria in B (A) 241. 


etched script on, P 
etching of, c A (6) 355. 
for, A 562. 
for electric P (10) 527. 
internal dulling of, A (6) 364 


of, data on, 


: research t ©. Il, 
237; A is) 4 446: (9) 484; A (11) 


expansion coefficients of, tests on, A (8) 450. 
. transformation 


Faraday’ . a on colloidal gold and ruby 
steam | A (2) 92 
feldspar, softening of, influence of additions on, 
A (3) 188. 
felt pames of, uses of, A (4) 239. 
production of, P (11) 568. 
i calculation of influence 


and absorption of ultra- 
A (3) 163. 


it of, A (7) 408. 
process of automatic working, 


research on, A (8) 447. 
fluoride opal, he 3 of, thermal treatment of, 
A (12) 610. 
uorides in, use of, A (4) 227 
fluorine in, compounds of, A (7) 407. 
fluorine in, tion of, op 


melting, 


P (10) 525. 
face of bulb, P (11) 
frosted, of of, (8) 436, P (12) 615. 
frosted, weatheri nd treat- 


acid test for alteration 
A (3) 162. 
B (4) 240. 
Furnaces. 


for furniture with steel, A (6) 361. 
wing 


566. 

as escape in batch melting of, tests on, A (4) 
| of, P (9) 489 

and silvering of, old meth- 


nF ay period, collection of, 


in, A (10) 520. 
A (11) 552. 
See Giass, colored, gold. 
, use of, A (6) 351, A (8) 


sintering, for refractory po- 
10) 534. 
, as lubricant for manufacture 


inquiry on, A (10) 523. 
and heat-resistant, composition for, 
P (7) 412. 
plates of, by air currents, P (7) 412. 
— prisms of, for lighting system, 
scale for, intercomparison of, 
eee. and comprehensive study of, A (4) 


ey a manufacture and apparatus for, 
A (2) 91, A (10) 523. 
excise duty on, in oe A (2) 91. 


(1) 
canal cooling furmace | for, P (10) 526. 
coating of, P (10) 526. 
——— of, internally, A (6) 364. 
facture of, P (1) 29, > ate P (7) 410 
mp (8) 452. P (11) 565, P (11) 566. 
and panc, German manufacture of, A (6) 361, 
A ‘524. 
pressing or blowing of, P (7) 410. 
sealing-off machine for, P (1) 20. 
types of, B (6) 362. 
white, effect of alkalis and lime on, tests on 
properties of, A (6) 351. 
, composition tion and = of, A (3) 168. 
Hungarian, history of, A (10) 52 


es of, influence 
Ad) 14, A (9) 486 
ydrol of, influence of tempera- 
ture on, A (12) 609. 


illuminating. See Glass for lighting. 
in he for protection of industry in, 


h council to study needs of 


of chemical 


—_—— absorbent, review of work on, A (3) 
1 


insulation, A (4) 239. 

insulation, for bottles and cooking ware, 
possibilities of, A 

double-pane, 


patustice methods of, in Middle 
— A (5) 302 
in hei me ‘art of, A (2) 76, A (4) 239, 
pose. A (7) 408. 
boratory. See also Glass, chemical; Glass, 
; Glass, technical. 
bar? resistant, constituents of, A 


742 
dilatation of, ge 366. 
discoloration of, by X-ra fused, to withstand abrupt temperature 
durability of, chemical and physical factors changes, P (8) 454. 
sappencing, A (4) 231. fused silica. See Silica, fused. 
durability of, tropical, A (11) 560. fusion of, difficulties in, A (12) 610. 
educational and research work in, by Glass fusion of, influence of boric acid on, and resist 
Research Delegacy, A (7) 409. ance to chemical agents, A (1) 14. 
efflorescence of. See Glass, defects in. fusion of, pot furnace for, P (7) 411. 
trigger for, 
f 
gilding of, wet 
gilt, of R 
A (8) 438. 
glassy sta 
glazes, 
gold in. 
granite 
448. 
granular, surface- 
rous bodies, P ( 
graphite, colloidal 
on lead crystal, research on, A (4) 236. 
mat structure, effect of, A (2) 92 
y' 
and origin of, A (4) 239 
hollow. See also Glass. bottles. 
of, A (5) 297. 
filters, for transmission 
violet rays, A (12) 61 
“fining”’ or “planing of | 
finishing of, sandblasting for, A (10) 523. 
“finning” of, potassium acetate for, A (2) 86. 
ae Souk, process for manufacture of, P (10) 
fissures in, research on, A (4) 234. 
flash, light transmission of, A (11) 557. 
uses of, A (7) 409. 
-violet radiation specifications of 
Board for, A (2) 95. 
P (5) 303. 
measure 
im Owens 
356. 
in tanks, A (9) 485. 
and brittle states of, theory of, 
A (5) 297. in India, researc 
industry, A (6) 361. 
industrial diseases of workers in Germany, 
uorine in, use wor 
fluorine in, volatilization of, 
A 297. 
ment of, P (10) 527. 
fuming hydroc' 
determination, 
fundamentals of, 
furnaces for. 
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Glass (Continued) 


cullet in, effect of, on thermal stability of, 
A (3) 165. 
ae wit} chemical methods for tests on, 
eon and acid- and heat-resistant, 
standardization of, in Czechoslovakia, A 
(8) 451 
types of, B (6) 362. 
laborat B (4) 2 
laminated, P (1) 26, P (1) 29, P 3) "304, P (6) 
363, A (9) 484 
adhesive composition (10) 524. 
border seal for, P (1) 2 
composition for, Pe} 410, P (11) 566 
device for splicing, P (2) 104. 
manufacture and characteristics of, A (4) 230. 
movable layers of, P (7) 411. 
tus for, A (6) 357, P (8) 


lamp. See Glass for ‘lighting. 

lapis-lazuli effect on, chemical treatment for, 
A (10) 521. 

lasure (color coating), A (5) 297. 

lead, production of, P (11) 598. 

“_, in Réntgen-ray work, safety of, A (10) 


lead, water solubility of, A (10) 518. 
=e crystal, acid polishing of, research on, 
A (4) 236 

lead oxide, commercial, effect of furnace gases 
on, A (6) 353, A (12) 611. 

lead oxide in, sulphur effect on, A (7) 407. 

—— walls of, in church architecture, A (8) 
437. 

lens. See also Glass, optical. 

lens, auxiliary for reflecting telescopes, A (5) 

Li Be borate, tough. vod working, for X-ray 
tube windows, P (7) 412. 

light-diffusing, optical arma of, literature 
references on, A (5) 296 

light-diffusing, roperties of, definition and 
classification, r A (5) 296 

light technical properties of, tests on, A (11) 
557. 


for lighting, artistic, A (11) 561 
_ ome in, effect of, on thermal stability 
A 
bulb, A. for, P (6) 342. 
bulb, frosting inner surface of, P (11) 565 
bulb, incandescent electric, A (2) 90, P 
(11) 565 
bulb, production of, from tubes, P (11) 568. 
cover lens for headlights, P (12) 603. 
cracking of lenses, A (3) 169 
fixture bowl, P (1) 8 
glass prisms, heat-resistant, A (5) 301. 
lamp globe, design for, P (6) 342. 
luminairs, panel for, P (1) 8. 
“Lustraglass.” use of, A (4) 238. 
marble, imitation for, A (11) 561. 
pastel and flat, A (11) 561. 
reflecting, formula for, P (10) 526. 
street-light globe. P (8) 440. 
linings of, for chemical equipment, A (9) 483 
liparite in, composition of, A (6) 356. 
literature references on research. See Bibli- 
phies, glass. 
luminous, for architectural use, A (5) 301. 
machine, strength tests for, A (3) 167. 
manganese in, as colorizer and decolorizer for, 
A (9) 484 
manganese ores, waste products of, use of, 
A (9) 484. 
wer peroxide as orange colorant for, 
A (2) 9 
manganese Omani in, use of, A (9) 484. 
manufacture, mechanization of, B (1) 19, B (4) 


240 
method and apparatus for, P (8) 452. 


of, and separate processes for, 


process for + A 141. 
| or 
and abroad, A (4) 239 - 
(ii) 300." 


for lighting purposes, A 
{ 
marble, manufacture of, P (1) 29 


) 

mat structure of, A 
materials in, consumption of, A (2) 90. 
medical. See also Glass, chemical; 

laboratory; Glass, technical. 
medical, development “St, A (4) 234. 
— ysical and ‘chemical analysis of, 
medical, results of tests on, A (7) 408. 
melting of. See also also Glass, molten. 

diffusion combustion in, application of, 

A (10) 518. 
method for, P (9) 489. 
— of bubbles and streaks in batch for, 
A (2) 88, A (10) 520. 

volatilization of boric acid in, A (10) -.. 

—- for, impurities in, prevention of, A ( 


and bromide, equilibrium of, 
melts, specific heat of, tests on, A (4) 231. 
“Se ms for, in electric induction furnace, 
( 
metal plating of, processes for, A (8) 436 
mirror, aldehydes for silvering of, A (11) 561 
for bathrooms, designs for, A FS ad 361. 
coated, handling of, A (10) 523 
etching portraits on, P (1) 9 
factory lay ey duction of, A (6) 360. 
for hotel use, A 4 
for, A (1) 18. 


Kinon everlasting 

oblique oulbention | A (11) 560. 

painting of, technique of, A (3) 170. 

and pane, Fourcault methods for, A (8) 449. 

plate, production of A (6) 360. 

production of, A (10) 522 

silver layer on, galvanic copper plating of, 
A (11) 562. 

om precipitate for, application of, A (11) 


silvered, durability and protection of, A 
(4) 238 

silvered, and min, 
methods for, A Pan) 

silvered, process for manufacture, P (8) 454 

slivering of, of, in, and prevention of, 


and gilding, old 


silvering - 
vention of, ry 3) 167, 238, A til) bei 
strength tests for, A (3) 1 
modern, B (1) 8, B (3) 171. 
modern, bibliography on, rey 563. 


delivery of P (il 
ry and choice of, (9) 486 
molds for, pearlitic cast iron for, A (9) 486 
molten. See also Glass, melting of. 

c bustion ch construction for, A 

(8) 449. 
ey refractories for contact with, 

) 533 

control of gravity issuance of, P (5) oes. 
electric methods for, A @) 90, P pak 
feeding of, methods for, P (6) 363, P (9) 488 
flow of, P (7) 411. 
me of, P (6) 363. 

of compositions i in, A (6) 355. 
plastic, viscous-temperature relation of, 


Pp 
A (12) 609. 
process for, A (3) 163. 
reduction to granules, method for, P (9) 489. 
refractory for contact with, P (8) 459. 


Mason equation for empirical study of specific 
volumes, A (7) 405. 
453, P (11) 564 
research on, A (4) 231. 
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Glass (Continued) 
surface-tension 
point, A (3) 167. 
resistance to attack of, tests on, 


A (3) 166. 
y of, determination of, A (4) 233, 
A (5) 298, A (9) 484. 
a) 8 effect on corrosion of meta! 


aT production of, tion of, ‘A (10) 


mosaic, in walls for building, A (11) 562 
wy composition of, chemical test for, 
ar with?" review of articles on research in, 
neodymium and praseodymium See, (2) 87. 
in manufacture of, use of, A (1) 15. 
lintering. See Glass, 


of fluorine in, A (9) 484 
classifica 


and scattering of light in, 


and crystal, for reflectors, : (10) 526. 
and flint, borax in, A (4) 26 
and methods for of, 
opalescence ‘theory of, A (11) 561. 
egeliinn. fluorine in, use of, A (1) 54. 
opaque and ine, whi and microscopical 
investigations on, A (4) 232, A (7) 406. 
opaque, light transmission of, A (11) 557. 
opaque fluoride, optical and X-ray investigation 
on, A (4) 232. 
come white, chloride or bromide for, A (9) 


optical, for tion of a violet and 
invisible heat rays, P (6) 365 
and bifocals, grinding and polishing of, 
P (9) 489. 
bifocals, manufacture of, P (10) 525. 
concave lenses for, grinding of, A (12) 614. 
curved lens, theory of apparatus for, A 
(11) 559. 
dense barium flint series, A (2) 9 
= for cutting and a ‘of, A (10) 
disks, manufacture of, P (7) 410. 
double-focus spectacles, eyeglasses, etc., 
manufacture of, P (12) 615. 
eyeglasses, protective, P (9) 
Faraday’s research on, A (2) 88 
and polishing of, A A (1) 
story of manufacture, A (4) 239 
me manufacture of, A (2) 95, P (2) 104, 
A (6) 351, A (12) 611. 
lens-testing device for, P (11) 565. 
manufacture in Italy, 613. 
multifocal lens, P San 
ophthalmic lens, P (12) $14. 
oxides in, tests on, A (8) 449. 
spherical lens, grinding and polishing of, 
P (1) 20. 
and technical, annealing of, A (3) 167. 
tempering of, P (10) 527. 
thallium in, use of, A (1) 17. 
origin and history of, A (4) 239. 
ornamental, manufacture of, P (11) 566. 
ove asl of, methods for production of, B 
4 
oxides in, effect of, A (10) 520. 
oxides in, effect on transmission and absorption 
of Woods’ and Crookes’ glass, A (12) 611 
oxides in, kind and sources of, A (3) 163. 
for pockagas. design and use of, A (6) 340. 
painters of, British Master Society of, B (9) 479. 
ery A of, of Coventry, 14th Century, B 


(4) 
of, technique of, A (3) 170. 
lass, window 


paintin 

pane. 

a for building, use of, A (1 1) 562. 
pearls of, product methods for, B (8) 451. 


351. 


ultra-violet 
RC 0} 526. 
i A (2) 96, A (5) 296 
ity ‘olet, of —. po- 
tassium, cad rubidium in, A (4) 238 

and X-ray for optical 


phonolite in, tests on, A 
path os in, transparent to ultra-violet light, 


with a confining tests on 

spectral a tion, opacification, and re- 
flection of, A (4) 231. 

photocells, use of, in technical 


Se interval of, effect of, A (10) 520. 
tests on, A (5) 298 
= on, control of manufacture by, A (4) 


and thermal properties of, B (8) 451. 
plate, of, factors influencing, 
A (9) 


continuous, manufacture of, P (6) 365. 
cracks in, studies on form and growth of, 
A (10) 520 
stal, treatment for safety glass, A (10) 521. 
grinding and polishing of, P (6) 363 
polishing of, method to avoid fractures and 
scratches, A (8) 449. 
process and apparatus for, A (6) 357, P 
(10) 526. 
rolled, XIV-XXV: grinding of, A (1) 1; 
polishing of, A (2) grinding and 
polishing systems, continuous principle, 
2 (3) 168; grinding and polishing of, 
A (4) 236; sheet glass, setting methods 
tipping tables, and size of grinding and 
lishing shop, A (5) 301; factory layout 
for mirror production, A (6) 360; methods 
for thin and standard plate glass, A (7) 408; 
Bicheroux system and installations; dip- 
ow and flow methods, in tank furnace, 
fo) 487; layout operation for Ford 
ae A (10) 522; glass tanks, operation 
of, A (11) 562; types of leers for, A 
(12) 613. 
rolling of, P (6) 365 
rough, casting of, P (7) 410. 
scratching of, in polishing, A (8) 449. 
surface tension of, variability of, with density 
and cross-section, theory of, A (7) 407. 
surface tension of water, variability of, with 
increased plate thickness, A (7) 407. 
surfacing of, process for, P (10) 525. 
thick, rolling of, P (6) 363. 
thin, rolling of, P (7) 454. 
training workers for, A (3) 17 1. 
ypes of, “water-white” and “‘flesh-tinted,”’ 
use of, A 
for wall sinings, use of, A (6) 361. 
waveless, process and means of manufacture, 
P (12) 615. 
plates or lenses, pressing of, P (11) 566 
platinized, for level measurements, A (4) 256. 
*platinum films of, positive ion emission from, 
See also Polishing; Polishing 
ap 
ot ab. a effect of, on glass diffusion, A 


pollehing of, treatment of felts for, P he 304. 

and porcelain as paving materials, A (4) 283 

potash-lead oxide, volatilization of, effect of, 
on corrosion of glass pots, A (6) 353, A (7) 
406. 

pots for. See also Pots, glass. 

pots for, glazing of, Scholes method for, A 
(5) 300 


pressed, American, of Victorian era, A (11) 550 
pressed, blown ware, ans of, P (7) 410 
pressed vs. ition of, A (3) 168 


|| SUBJECT INDEX 
study of, A (10) 536. 
phonolite in, German, A (12) 635. 
properties and constants | 
tables for = technology, B (4) 241. 
dilatometer for tests on, A (2) 86. 
ety. 
opacifiers for. See also ifiers. 
opacifiers f 
of 
A (12) 61 
opal, absor 
A (6) 359. 
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pressed, shaping of, A (10) 522. 

pressure sorption of gases by, A (6) 356 

priming, gilding, and silvering of, old methods 
for, A (11) 562. 

prism, heat-resistant, for lighting system, A 
(5) 301. 

process for, mechanical, vs. production and 
costs of, A (11) 562. 

production of, A (2) 91, P (11) 565. 

properties of, chemical composition and optical 
properties of, A (4) 234. 

properties of, effect of anion of raw materials 

A (8) 448. 

properties of, influence of small changes in 
batch on, A (6) 356. 

properties of, variation an as undercooled 
liquid, state of, A (6) 354 

Pyrex, cubic compressibility of, A (11) 559 
quartz, and commercial, ultra-violet trans- 

parency of, A (10) 520. 
super-, tests on, A (11) 559. 
— of, ultrasonic measurements of, 
A (4) 279 

tubes of, couplings for, A ©) 487. 
WO, in, effect of, A (11) 55 

Pyrex Dewar flasks, silvering ™ evacuating of, 
A (2) 92. 


pyrolusite in, as colorizer and decolorizer for, | 
294 


A (5) 
quality of, influence of raw materials on, A 
(6) 358. 
quartz, amethyst and smoke coloring of, A 
(4) 237. 


breaking strength of, A (6) 354 
without bubbles, A (1) 16. 
flat, and other difficultly fusible articles, 
manufacture of, P (10) 527. 
hollow, manufacture of, P (1) 25. 
manufacture of, P (8) 453. 
tubes of, connecting branch pipes to, P 
(10) 526. 
tubes or oy 4 bodies from, fusion process 
for, P (9) 4 
tubes of, joints ~& P (8) 453. 
system, A 
(10) 518. 
for radiant energy transmission, chemistry in 
manufacture of, A (11) 559. 
for, chemical control of, A (6) 
raw materials for, in Germany, A (3) 170. 
rays in, control of, A (1) 15. 
for rays, invisible, ultra-violet and infra-red, 
A (11) 558. 
refining of, P (1) 30. 
refining of, “steel gravel’ for, vs. quartz sand, 
A (12) 613. 
reflecting, formula for, P (10) 526. 
reflecting layer for vacuum vessels, P (11) 567. 
reflectors, composition of, P (10) 526. 
refractive index of, formulas for, A (12) 609. 
refractive index for X-rays in, A (5) 299. 
refractory and acid-resistant, A (10) 522. 
refractory blocks for, manufacture of, A (4) 246. 
refractory stones in, cause of, A (4) 235. 
reinforced. See also yim safety. 
apparatus for, P (7) 4 
chromium-plated 2h, P (3) 172. 
composition of, P (10) 526 
metallic reinforcement for, P (10) 526, 
P (11) 566. 
compilations of the Osram Corp., 
B (8) 45i 
research on, by G. Gehlhoff, A (6) 36 
research on, progress in, in 1931, A 7) 409. 
residuals, in commercial melts, A (4) 234. 
resistance of, to bending and strokes, tests on, 
A (3) 166. 
resistance of, to traction, A (2) 88. 
for road blocks, manufacture of, P (8) 453. 
rods of. See Glass, tubes or rods of; Glass 
apparatus for tubes or rods. 
a - 4 of. See Glass apparatus for rolling 
giass 
Roman, use of, and historical survey, A (1) 18. 


roofs and sk hts of, drainage of, P (9) 489 
ruby. colored. 
safety. This classification includes glasses of 
this type called, contact, composiie, compound, 
nonbreakable, nonscatierable, nonshatterabie, 
nonsplintering. reinforced, shatterproof, splin- 
terless, unsplinterable, etc. See also Glass, 
Glass, wire. 
safety, P (8) 453. 
acetyl-cellulose, voy of, and patent 
literature on, A (6) 35 
adhesive for, removal 4 excess, P (10) 527. 
Armorplate,” properties A (8) 450. 
oon cellulose as plastic filling for, A (6) 


chemical nature of, A (12) 612. 
(composite) tianufacture of, P (5) 303, 
P S Ys ote P (7) 411, P (9) 489, P (10) 526, 
rolling sheets of, P (12) 
(compound) forming sheets of, A (5) 
ction of, P (2) 104, =x (7) 
P (9) , P (10) 526, P (11) 566. 
aan P (10) 595. 
cooling of, P (7) 411. 
cost and consumption of, in Germany, A 
(8) 450. 
crystal plate, ~ (10) 521. 
curved sheets of, P (11) 
defects in, cause of, A iy 350. 
elasticity and tensile strength of, effect of 
oxide wank” on, A (4) 231. 
history of, A (2) 94 
ar monstacture, tests, and development 
1 layer for, production and prop- 
erties of, A (7) = A (12) 612. 
joining of, P (11) 566 
literature review of, A (4) 231. 
manufacture of, P (9) 489. 
manufacture of, process of, and apparatus 
for, A (6) 357. 
nitrocellulose as base for, A (12) 612. 
(nonbreakable) in U.S.S.R., A (3) 170. 
(nonscatterable) manufacture of, A (10) 524. 
(nonshatter), composite body for, P (2) 104. 
(nonsplintering), manufacture of, P (4) 243, 
P (9) 489. 
(nonsplintering), 
(6) 366. 
(nenepiotering) properties of, A (10) 522. 
lintering) sheets of, manufacture of, 
P 524. 
fe polymerizable compounds, A (5) 300 
problems in, characteristics of, A (10) 521. 
process for, P (11) 566. 


production yer of 408. of, and inter- 


mediate la 
(shatterproof) of, A Ge §22. 


(shatterproof) for street oye (6) 361. 
softening process for, A (10) 521. 
(splinterless) manufacture of, P (6) 364 
synthetic resin and tempered glass for, 
A (9) 484. 

tests for, A (10) 521. 

tests for manufacture of, A (3) 16%. 

tests for, standard, A (12) 612. 

thermal treatment of, A (10) 521. 

Triplex and Securit, methods for manufac- 
ture of, A (6) 357. 

(unsplinterable), compound sheets of, 
methods for formation of, A (5) 300. 

(unsplinterable) manufacture of, P (8) 453. 

salt in, in place of soda and _— cake, A (9) 486. 

sand for. See also Sands, g 

sand for melting of, nature A (12) 

sandblast decoration for, A (4) 238, A (6) 339 

sandblasting of, A (10) 523. 

Sandwich, exhibit of, A (3) 151, A GD os 

science of, vs. glass industry, A (2) 9 

sealing metal to, method for, P (11) ‘00 

seals of, and metal, P (1) 29 

Securit. See Glass, safety, triplex. 

selenium for. See also Selenium. 

a or decolorizer, action of, A (10) 
19. 


pressure vessel for, P 
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Glass (Continued) 
ony and compounds of, volatility of, A 
(9) 484. A()1 


shoo oft A (12) 611. 
A (5) 300. 


intermittent annealing of, P (11) 578. 

mere of, machinery and methods for 
A (6) 360. 

plant for manufacture of, P (9) 489 

and wy history of, and processes for 


sasace of drawing, P (1) 25. 
lo) 838, manufacture and leering of, 


cE 101, A (6) 360, A (10) 
ens, 
P (6) 


11) 565. 
of, for, (5) 300 
poe ox J of, system for, P (8) 443 
unifi y thick layers of, production of, 
P (11) 567. 
for shelves, table CANOE hye P (5) 304 
forces 


clear, > 0) 
composite article of, P (8) 303 
method apparatus for making, 
P (10) 526. 
h glazed 


surface, manufacture of, P (7) 


mold for manufacture of, A (10) 525. 
behavi 


powdered, A, 10) 

production of, P 4 489, P (11) 566. 

Wh in, endothermic effect of, 
solubility of, A (10) 519. 
twin-bore tubes of, feepatactnne of, P (6) 363 
window panes of, P (6 ) 364 

silica gel for treatment of, P (6) 363 

silica tubes of, P (6) 364. 

silk, for heat insulation, use of, A (1) 18, A (5) 
301. 


silk, modern research on, A (4) 231. 

silver and sodium distribution in, equilibrium 
of nitrate and bromide melts in, A (12) 611. 

silvered (mirror). See Glass, mirror. 

oe doe molded blocks, for building materials, 

slag in, use of, A (9) 485 

smoke damage of, in fusion furnaces, A A (2) 90. 
and use of, deadly effects of, 


soda or potash in, rules for use of, A (11) 559. 
soda ash in batch for, tion of, A (3) 165. 
soda-lime, chemical ance of, determina- 


tion of, A (9) 485. ‘ 
-lime-silica, boric oxide in, effect on 
devitrification of, A (10) 518. 
products of, identification of, 


i of alumina on devitrification con- 
stants tants of, A (7) 405. 
light transmission of, influence of ferrous 
oxide content of, A (6) 356. 
of, by antimony (3) oxide, A 
solubility of, “‘isokals,"’ unit of, A (5) 296. 
sodium-alumina-borosilicate, melting of, study 
on, A (1) 14, A (4) 232. 
sodium bisulphate in, research on use of, A 
(7) 406. 


sodium bisulphate in, tests om, A (7) 405, A 
(7) 406. 


sodium chloride in, effect of use of, A (1) 15. 

sodium-lime-silica, cullet in, effect of, on 
thermal stability of, A (3) 165. 

as accelerator in melting of, 
NazO-SiOz, origin of composition of, A (6) 355 

softening interval of, process of, A (10) 520. 

solubility of, tests on, A (11) 560. 

solubility of, in water vs. composition, A (5) 296. 

soluble, raw materials for manufacture of, 
A (12) 639 

solution of complex silicates, theory of, cited, 
A (5) 297. 

solvation theory of, A (12) 609. 

sound-proof and heat-insulating, P (5) 303. 

sound technical jes of, A (9) 436. 

special, VI-VII: , tests on; seed pre- 
vention in, A (12) 611. 


special I-V: opal and it, theories of; 


colored, classification of, A (11) 561. 

specific gravity of, vs. composition, relation of, 
A (7) 405. 

om of, vs. temperature, relation of, 


spectacle See optical 
opacification, and refiec 

tion of, use of photecelie with layer of 1 mA 
per lumen for, R (4) 231. 

spectral permeability of, A (11) 560. 

rN it) 889 surfaces of small curvature, lathe for, 

spinning of, use of, A (4) 239. 

splinterless. See Glass, 

spraying of, apparatus for, P (1) 26 

spun, production and use of, P (2) 104, A (7) 
408, P (11) 565. 

stability of, tests on, A (11) 560. 

stained. See Glass, window, stained 

stone formations in, cause of, A (1) 16. 

strain-free, strength of, os. uniformly strained 
glass, tests on, A (7) 404 

strains in. See also Glass, defects i in. 

strains in, tests on, A (2) 88 

strength of materials for, as affected by dis- 
sega and surface conditions, A (12) 

strength of, vs. temperature of, A (8) 448. 

— process for manufacture, P (3) 


strips of. See also Glass, tubes, or rods of; 
apparatus, for tubes or rods. 

strips of, production of, P (1) 26. 

strips, rods, or tubes of, drawing of, P (8) 454 

— rolled, manufacture of, P (2) 104, P (6) 


structural. See a materials, glass. 
sulphate, of, A (2) 85 
sulphates for, Crimean, A (8) 447. 
sulphur dioxide in glass mass, liberation of, 
through furnace joints, A (9) 484. 
as supercooled liquid, theory of, cited, A (5) 297. 
own") 28 ysical and chemical properties of, 
tr alkalinity of, effect of treatment of, 
A (1) 
surface durability of, tests for, A (5) 299. 
surface treatment of, P (7) 410. 
surfacing of, process for, P (10) 526. 
tableware, plate designs for, P (6) 342. 
tabular material for, B (4) 241, B (5) 302, B 
(11) 563. 
technical. See also Glass, chemical; Glass, 
Glass, medical. 
reactions escape of gases in melting of 
batches ‘of, A (4) = 
specific heat tests on, A (4) 231. 
volume calculations for, molecular and 
atomic: volume density determinations, 
No. 35; volumes of silicates, No. 38; 
— of technical glasses, No. 39, 
A (6) 390, A (9) 506. 
300. mations of, method for, A 
(2) 89. 


ruby, ray exam 
volatility of, A (8) 
separation of, into la . 
shatterproof. See Class, safety. 
sheet, bedding of, on table, P (1) 27. 
cooling furnace for, P (8) 453. 
cutting of, P (2) 98. 
forming and annealing of, P (5) 303. 
inding or polishing of, P (11) 566. 
| 
A ‘ 


(Continued) 
Be Sprechsaal 1932 calendar of, 


uv “technology of 
A A (4) $38 A (5) 297 


of, outline of, (10) 5 

technology of, tables on, B (4) Behe ‘ (5) 302. 

temperature of, vs. modulus of elasticity of, 
A (9) 486. 

temperature coefficient of d and its 
relation to —— of, A (8) 444 

glass or trans- 
porting rolls, P (2) 96. 

tem and apparatus for manu- 
facture. A (6) 357. 


tempering g of, process for, P (2) 104, P (10) 526. 
—— strength of, tests on, A (6) 353, A (12) 


tests on bulk sampl (9) 
conductivity measurements of, 


mass during firing, A (9) 
thermal history of properties on, 


A (5) 
thermal stability of, effect of cullet in, A (3) 165. 
of, 12) 609. 


th properties 
for thermometers, scale divisions for, P (11) 567. 
treatment of, influence 


threads of, fine, Ay A (11) 560. 

threads of, for manufacture of, P (6) 
365, P (i2) 615. 

tile. See Structural 

tin in, detection of, tests on, 

toughened, development of, A (2) 92 

— in, process of manufacture of, A (6) 


transformation interval of, dilatometer for 
tests on, A (2) 86, A (6) 354. 

transparency of, relative, chart for, A a 558. 

transparency of, to ultra- Onna (2) 104. 


(10) 527. 
triplex, methods for manufacture of, A (6) 357. 
tubes or rods. See also Glass apparatus, for 
tubes or rods. 
or bands, manufacture of, P (10) 526. 
cadmium in, method for, P (9) 489. 
drawing of, P (10) 527, P (11) 565. 
drawing hollow bodies of, P (6) 364 
endless, manufacture of, P (6) 365 
forming bottoms in, P (5) >. 
—_ p billets, formi P (7) 410. 
, heat transfer in, S (12) 612. 
Koroley method for manufacture of, 
9) 
manufacture of, P (1) 28, P 


ing. P (7) 410. 


process 
solid, manufacture of, P 175. 
temperature vs. modulus of, relation of, 
A (8) 448. 
twin-bore silica, > po of, P (6) 363 
white or colored, P (10) 527 
types manufactured at x, 
ultra-violet, artificial of, A 238. 
lass permeability to, A A th) 2 296, A (11) 558 
and —_ -red, spectral transmission in, A 


ity. 
in, A 
, spectrograms and graphs for, 


radiations in, permeability of, A (2) 96, 
A (7) 408. 
ray permeability of, A (5) 206, A (11) 558. 


ng layer for, 
of, P (11) 565. 


with rough i in 
of, precise measurements of 
“rar near their annealing points, 
ity and annealing range of, A (12) 610. 
viscosity-tem re relation in, A (9) 503. 
viscous, ormed char, of, of 
getting and delivering P (9) 489 
= method for manufacture of, P (4) 
volumetric, research on, review of 1931 work, 
A (9) 485. 
wall of, a blocks and tile, P (2) 134. 
for wall ) 408. 


) 301. 
A (2) 612. 
waste products i 
weather stability of, in  Sanheviien, A (5) 


weathering of, effect of, A (3) 164. 
“yee hydrolytic resistance of, A (12) 


* decoloration of, in tanks, A (4) 234. 
window, tus and methods of manufac- 
ture qi) 
art, for churches, A (2) 75. 
of, vs. medieval meth- 


Cathedral, A (6) 339 


Fourcault method of A (1) 17. 

heat transfer through, A (4) 238. 

history and production (4) 240. 

drawing of, patents on, A (5) 300. 

cutting method of, for church 

A (6) 360. 

enunetae af, P (1) 26, P (7) 412. 
German church art, A (8) 437 

process of Pittsburgh Plate Glass Co., A (4) 


resistance tests for, A (3) 

silica, P (6) 364 

sodium chloride and sodium ~ my in, 
en of, on crystallization of, A (10) 

stained, art in, A (8) 438. 

be We electric firing of, history of, A (10) 


stained, history and designs for, A (11) 550. 
wort , designs of E. Miller for, 


stained, Lfabeck, A (11) 550. 

definition and history 
of, A (3) 151 

stained, at Princeton Univ. Chapel, of C. J. 
Connick, A (11) 


wire, ufacture P (2) 104, 
P 304, P (7) (10) 825. 

netting for, P (2) 1 

and te, RA Fa in China, A (7) 


wets apparatus for manufacture of, 
reinforced, production of, P (1) 24 
Wood's, ultra-violet ray transmission i 


wool. See also Glass, threads of. 
wool, in air filters, A (7) virwer 450. 


in, A (12) 
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transmitting substance, P (1) 26. 
in U.S., history of, A (4) 240. 
universal use of, A (2) 04. 
unsplinterable. See Glass, safety. 
vacuum vessels of, = 
vacuum vessels of, h 
P (11) 567. 
variegated, production 
on exactness of, A (8) 449 Pe 
ods, A (8) 449. 
art, in Washington 
car, construction of, P (8) 433. 
Fourcault and Libbey-Owens processes for, 
thin blown, ultra-violet transparency of, 
A (10) 420 
ultra-violet transmission of, A (3) 168. 
Winter method for artificial solarization of, 
_A (4) 238. 
manufacture of, P (1) 26. - 
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Glass (Conti 
em filter of, for dust collecting, A 7) 424. 


gof. See Glass 

Gikes P (4) Pt) 565. 
measurements, A (4) 231. 


for annealing, P (3) 171, P (3) 174. P (12) 615. 
leer, P (2) 96. 
—_ glass, endless, subdividing of, P (4) 
2 


for beveling, P (1) 28, P (5) 303. 
for bifocal and other lenses, grinding and polish- 
ing of, P (9) 489. 
for aes lass, P (2) 104, P (3) 174. P (5) 
P ( A P (8) 452, P (9) 489, P (11) 
P (12) 
automatic, 4 Gy 565. 
cam mechanism for, P (6) 364 
cylinders of, of, P (11) 567 


Hartford machine for, A (5) 300. 
and j A (2) 91. 
a machine, Monarch-Keller type, A (6) 
or other hollow ware, P (6) 365. 
sealing mouths of, P (11) 565. 
oeeens from forming machine, P (10) 
brush holder, P (7) 410. 
buck for support of glass, P A, 102. 
for bulbs of glass, openin P (9) 489. 
canal cooling furnace, P fe) i 
for circulating glass, furnace-gathering basins 
fe P (12) 614. 
or com te glass, 
for tne glass from rollers to furnace, 
P ( 
continuous, for glass strip rolling, P (6) 363 
continuous, for grinding and polishing, P (6) 


continuous, for introducing glass into cooling 
boxes or » P (4) 243. 
“4 aie ng glass plates, and method for, 

for crumbling glass, P (8) 453. 

ne serve spherical surfaces, lathe for, A (11) 

cut-off device, rotary, P (2) 101, P (2) 102 

for cutting glass, P (2) 98, P (6) 364, P (7) 410, 
P (10) 525, P (11) 565, P (12) 614. 

oe, See glass, diamond points for, A (11) 


cutting table for, P (10) 526. 
for — to leer, P (7) 410 
— ~4 cutting and boring optical glass, 
) 52 
dilatometers, for studies on glass state, A (2) 
A (6) 354. 


dip regulator, eotemetio, for suction gathering 
P ( 614 
for ay ta P (5) 303, P (7) 412, P (8) 
(9) 489, 
for drawing glass, wo Fa method ro P (12) 614. 
for drawing molten 
elevating take-out, (8) 
for etched script on glass, etc., P (11) 551. 
fabricating machine for, P (2) 99. 
feeder —— for, P (11) 567. 
feeders, P (1) 25, P (1) -y' A (2) 100, P (5) 
303, P (11) 566, P (12) 6 
automatic, slide-rule for estimation 
of, A (3) 170. 
cam and mounting for, P (9) ey 
for charges of different colors, P (1) 21. 
for into leers, P (8) 453. 
for leers, (10) 
for molten glass, P a) 21, P (1) 22. 
for molten glass to for 
continuous glass strips, P (4) 2 
pneumatic, P (5) 
for fine filaments of glass, P (7) 412. 
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flat glass, cutting of, P (7) 410, P (12) 615. 


flat [oo scoring and snapping of, automatic, 
1) 566 
for ty: is and like difficultly fusible articles, 


(1) 29, P (2) 98, P (2) 100, 


: (7) 410, P (8) 452, P (9) 489, P (11) 565, 
P (11) 566, P (12) 614 
continuous, P (8) 452. 
continuous two-table, P (8) 452 
mold and mold carrier, P (5) 303 
take-out mechanism for, P (8) 452 
Fourcault. See also Methods, Deosenult 
Fourcault for mirror and (8) 449. 
Fourcault, in old factory, A (10) 5 
for frosted glass, P (12) 615. 
ees basins for circulating glass, 
P (5) 
furnaces. See also Furnaces, glass; Kilns. 
construction of, P (1) 24. 
continuous tank, P (3) 173. 
glassmelting, P (1) 23, P (1) 28. 
recuperative, use of, A (1) 17. 
for Syn glass, for drawing and delivering glass, 
)4 
for fused ae drawing off, from the furnace, 
P (6) 366. 


for fused quartz, P (5) 304 

for fused silica, P (10) 526 

for gathering and forming glass, P (11) 564. 

for gathering molten glass, suction device for 
P (12) 614 

generators, electric rapid-gas, A (3) 202 

“= batch, feeding and melting of, P (11) 


for glass batch, lever and photoelectric tube 
control for, A (7) 408. 

for glass batch, manufacture of, P (2) 99 

for aire batch, measured, delivery of, to mold, 


or glass filaments, P (11) 568. 

tor glass manufacture, B (1) 19, P (1) 22, 
P (4) 101, B (4) 240, P (7) 409, P (7) 410, 
P (8) 452, P (12) 614 

oor es manufacture, and process for, P (12) 

5. 

for glass pots. See also Pots 

for glass pots, emptying of, P (5) 302. 

for glass pots, handling and emptying of, P 
(10) 525 

for glass silvering, A (10) 522 

for glass strips, P (1) 26. 

for glass threads, and process for, P (12) 615 

for glassware, P (1) 22, P (2) 101 

for glassware, automatic stacker, P (2) 101 

for glassworking, P (2) 98, P (3) 171, P (3) 174, 
P > i 4, P (4) 242, P (5) 303, P (10) 526, 

P (11 

goggles for glassworker, A (11) 585. 

for grinding curved and round edges, A (9) 487 
grading of abrasives for, P (5) 303 
and polishing glass, P (8) 443. 
rolled plate, A ® 236. 
and smoothing, P (9) 489, P (1 » 564 
special glass shapes, A (10) 511 
tables for, P (11) 567 

grinding runner, P (7) 410 

hand tools for window-glass industry in Mu 
seum, A (2) 91. 

for handling glass. See also Handling ap- 
paratus 

for handling glass, P (2) 100, P (7) 409, P (10) 
525, P (11) 564, P (12) 614. 

for hardening glass plates, P (7) 412. 

Hartford, for bottle glass, continuous motion 
gob- fed, A (5) 300. 

a oe of, up to modern, art glass methods, 


hollow glass, blowing of, P (1) 28 

hollow glass, manufacture of, P (6 6) 365, P (8) 
453, P (9) 489, P (10) 525, P (11) 565, P (11) 
566. P (11) 567, P (12) 614 


P (2) 108, P (3) 172, P (5) 302, P (5) 303, 
P (5) 304, P (6) 363, P (6) 364, P (7) 409, 
a 
valve control on, P (11) 568. 
for bottles, P (6) 363, P (11) 566. 


SUBJECT INDEX 749 


Glass (Continued) 
— glass, sealing-off machine for, P (1) 


indicating and recording instruments for, A (10) 


for cnaeation of glass, P (11) 565 

Knox-O’Neill feeder, air displacement prin- 
ciple of, A (7) 408. 

for laminated glass, P (4) a Zz (8) 453, P 
(10) 526, P (11) 564, P (12) 6 

for laminated glass, process for, > (9) 488. 

for laminated glass, splice device for, P 

for lamp bulbs, gaging of, P (4) 243. 

lapping, crankshaft for, A (4) 219. 

leer feeder, P (1) 19, P @ 29. 

leer for, P (6) 364 

10 
or annealing. P (1) 20, P (2) 101, P (3) 172 
electric hea’ advantages, A (1) 17. 
loading on P a 173, P (4) _ P (10) 526. 
muffle, con of, P (3) 174 
stacker for, P (7) Y 

lens-blocking device, P (11) 564 

for lens grinding, Sane. and polishing 
P (1) 20, P 
or lens testing, P (11) 565. 

rewarming of, P (6) 366 

lip tile and support for, P (5) 303. 

metals for, effect of heat on, A (6) 360. 

mirror and pane, Fourcault apparatus for, A 
(8) 449. 

oe ee charges, collecting vessel for, P (11) 


for molding glass, P (5) 303, P (6) 365. 
molds, attaching device, P (10) 525. 
molds for forming glass, P (12) 614. 
for blowing articles from tube, 
molds for silica glass manufacture, P (10) 525 
for molten glass, P (1) 27 

conducting of, P (5) 303. 

delivering from forehearth of furnace, P (6) 


for deliv of, P (8) 454. 
drawing of, from furnace, P (7) 411 
for feeding, P (1) 20, P (5) 303, P (6) 364, P 
(9) 488, P (10) 525, P (11) 565. 
gathering, feeding, and molding of. P (6) 363. 
gathering of, in — | (10) 524 
homogenizing of, P (2) 1 
pouring of, P (7) 411, P (11) 566 
oduction of, P (11) 564 
or protection against heat of class, P = see 
pulsatin; “Sf feeders for, I-III, A (9) 487, A 
f f d 
‘or se uantities from mass, an 
p (9) 489 


troughs for feeding of, 4 
for withdrawing and delivering, P 
withdrawing measured quantities of, P 


243. 
working of, P (2) 99. 
* glass, pressure vessel for, 
for parallel resurfacing, P (3) 173 
plate glass, P (3) 172, P (11) 568 
beveling yi and oval, P (10) 526. 
cleaning of, P (5) 304. 
conveying of, method — P (12) 614. 
draw tab fot, P (1) 27 
leer for, P (2) 103 
manufacture of, P (2 A . P (2) 103, P (8) 453. 
mounting for, P (7) 4 
polishing of, P (7) 410. 
rolled, P (2) 96 
rolled, intermittent conveying of, to number 
of leers, P (6) 366. pak” 
rolled, XIV-XXV: types for grinding, 
A (1) 1; for polishing, A (2) 90; systems 
for grinding and polishing, A (3) 168; 
devices for grinding and polishing, A (4) 
236; tables for, A (5) 301; —— = 
chine and plant layout, A “ ; thin 
and standard plate systems, A (7) 408; 
Bicheroux system; dipping and flow 


methods, A (9) 487; layout in Ford > 
tory, A ‘10) 522; glass tanks, A (11) 562 
leers, types of, A (12) 613 

roller conveyer for, P (10) 525. 

or and curved and 


of, A (9) 487 
ont adjusting thickness of, P (7) 


P (2) 103. 
tables for grinding or ing of, P (6) 364 
ren) in factory control of 


for polishing. See also 
grinding and polishing; 
for polishin Bay. A 
for ng Glass apparatus for glass pots; 
also Pot: 
ess, (11) 566. 
manufacture, P (9) 489 
level of molten 


production, P (2) 103. 
for reinforced glass, P (7) 411, P (8) 453. 
oe See Glass apparatus, for tubes or 
rods. 
for rolling glass, P (8) 453, P (11) 568. 
for safety glass, means for removing excess 
adhesive, P (10) 527 


9) 489. 
ae @ (1) 23, P (1) 25, P (1) 27, 
P (2) os P @ a P (2) 102, P (2) 103, P 
(3) 172, P (5) 3 
trans) ng 
cuttin P (2) fo 
down < ‘sheet drawing. P (1) 25. 
drawing of, P (1) 24, P (1) 28, P (2) 97, 
P (2) 101, P (3) 242, P (5) 303, P (6) 364 
P (7) 410, P (11) 565, P (11) 566. 
edging machine for, P (5) 303, P (6) 363. 
forming of, P (2) 99, P (2) 101, P (5) 303. 
for forming and annealing of, P (9) 489, 
P (12) 614. 
omens of, P (11) 564 
Soe $7 polishing of, P (2) 101, P (3) 
(10) 524. 
heat-absorbing means, P (4) 242. 
intermittent annealing of, P she 567. 
manufacture and leering of, ) 525. 
s for P A (6) 


P (9) 489 
P (9) 489, A (10) 


P (7) 411. 


rolling table for, P (11) 567. 
scoring device for, P (6) 364. 
securing of, on sup tables, P (7) 409 
surfacing of, P (1) 28, P (7) a P (11) 564 
take-off and leer conveyers for, P (1) 24. 
tipping apparatus and tables for, A (5) 301. 
transporting to cooling chambers, P (6) 365. 
width-maintaining means, P (4) 242. 

for skimming and stirring glass, P (12) 614. 

for s p20. lenses, grinding and polishing of, 
P 

for spraying glass, P (1) 26, P (2) 1 

automatic, for glassware, (2) 101, 

P (5) 303. 

for strip glass, continuous, feeder for molten 
glass to rolling eoqesates, | P (4) 242. 

for strips, rods, or tubes of, P (8) 454. 

ae 4 of mechanization of glass industry, B (6) 


suction feeder for glass gathering, P (1) 22. 
suction-gathering head for, P (2) 101. 


or sheet glass, conveying and transferring of, 
for severing, P (9) 488. ; 
for shaping glass, P (3) 173 
f 
. 
104 and process for, P (8) 453, P 
production of, P (7) 410, 
(4) 524, P (10) 525, P (11) 564 
receiving of, P (10) 525. 
roller runway, P (8) 453 
for rolling, P (1) 26, P (3) 175, P (6) 366, 
P (10) 525 
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wire glass, 
for, A (6) 357. 
lass furnaces. 


Glasspar, 
industry, A (3) 204 
lassware 


for surfacing, P (4) 242, P (6) 380, P (7) 409, 
P (7) 410, P (10) 525, 'P (10) 526, P (11) 564 
table-f mechanism v smoothing, 


‘or molten 
automatic regulators for, A (3) 170. 
modernization of, A (3) wy 
-Jar clay for manufacture of. A 


glass, and method for, P (12) 


P (6) 363 
rollers with annealing 


for tubes or rods, P (1) . ~ (3) 172, P (6) 365, 
P (8) 454, P 
of, P Pa 1) 566 
con muons 
dra P P (10) 527, 
P (11) “S85, P 
less, P (6) 


lamp-bulb uction from, 
of section, P (7) 4 
ic, of, when 


of, P (11) 567. 


527. 
.S.R. plants, B (1) 19. 


ing, P (4) 243. 
9) 489 


Widia tools for glassworking, A (10) 523. 
waste steam boiler for industrial use, B (4) 240 
for , sheet or flat glass, process for, P 
(12) 615. 
wire glass, P (11) 565. 
Universal and Schumann machine 


furnace, P (6) 


Furnaces, glass. 
. See Industries, glass. 


Cane ome, convection flow in, tests on, A (9) 


Glass plants. 
Glass pots. See Glass apparatus for glass pots: 


Glass pecnesiee. See Methods, glass; Processes, 
ae Delagacy. See Societies, tech- 


See Glassworks. 


Glass silk. See Glass, silk 
Glass snow. See Glass, snow. 
Glass tubing. See Glass, tubes or rods; Glass 
apparatus, tubes or rods. 
See Glass, melting of; Glass, 


molten; Glass apparatus for molten glass. 
granular, as in feldspar 


. See also Artware. 
merican, early, at Toledo Museum of Art, 
A (8) 151. 
old, exhibits of, A (11) 563. 
for, types of, A (5) 
Stiegel, with enamel colors, A (7) 399. 
types of, A (3) 151. 
ancient, exhibit in N.Y., A (6) 340 
and apparatus for manufacture of, in Germany, 
exhibit of, A (3) 171. 
armor-plate, in research on ET A (4) 231. 
» artistic, development of, A 
met s of A (2) 94, 
E 


ares production of, A (4) 222. 
history of devel 
method of man acture, 


tipplin ‘ocess for, 399. 
of. in, A (8) 438. 
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automatic uction of, effect of, on designs 
for, A (9) 477. 
beads, hollow, history of, A (4) 240. 
beverage sets, A (10) 5 -_ 
blown, manufacture of, P (9) 488. 
bottles, beauty and stock, A (9) 478 
chemical. See also Glass, chemical. 
chinaware, A (2) 
color schemes for, A (4) 222 
colors i in, colonial and military types of, A (6) 


problems in, A + 222. 


hy 
A (8 437. 
eee pots for, specifications for, A (6) 


luster, Dulaney, A (3) 151. 
manufacture of, in France, England, and 


479, 
P (1) 8. P (2) 77, P (3) 154, P (4) 


224, P (5) 288, P (6) 341, P (6) 342, P (7) 
401, P (8) 440, P (9) 479, P (10) 514, P (11) 
551, P (12) 603. 

bowl, P (6) 342. 


bow! for coffee maker, P (11) 551. 
closure cap for bottle, P (6) 342. 
containers, P (10) 514. 

8) 440. 


cruet, P ( 

decanter, P (12) 603 

dish, P (6) 341. 

drinking glass, P (6) 341 

flask, P (10) 515. 

goblet. P (2) 77, P (6) 342, P (11) 551 

-_, ra 154, P (5) 289, P (6) 341, P (6) 
P (8) 440, P (9) 479, P (10) 515, P (11) 

mugs, P (11) 551. 

pail, P (10) 514 


pr 

plate, P (6) 342. 

shade or reflector, P (7) 401. P (8) 440. 
tumbler, P (2) 77, P (6) 342, P (10) 514 
vase, P (8) 440. 

electroplating works for, A (2) 74. 

English, old types, XVII-XXXIV: punch 
and toddy lifters, origin of; tumblers, origin; 
lamps and chandeliers; enamel glass of 
Bristol; bottles, of, A (6) 359; 
witch balls pocket w 


y 
ae knob or stemmed, A (10) 523; 
stirrup or coaching; cordial glasses, types 
of, A 613. 
se em of A. Schouman, A (7) 399, B (8) 
etching of, acid and sandblasting of, + (8) 445 
etchings for. by T. W. Marks. A (3) 15 
of Continenty.i ,‘assmakers, A (2) 75 
in, French production 
“a. A "A (4) 222. 
flat, for home use, Pes of, A (12) 613. 
forming of, P (2) 99 
French, primitive models of, A‘(5) 287 
German and Dutch, types of, development of, 
A (11) 563. 
Gunes, handicraft and national art of, A (6) 


gilt, of Roman Imperial period, collection of, 
A (8) 438. 


goblet of St. Elizabeth of Thuringia, A (1) 7. 
heraldic, examples of, A (3) 151. 

hollow, manufacture of, B (12) 613. 

Ikora, A (7) 399. 


Glass Continued) 
tak mechanism for, P (5) 303. 
for tank furnaces, fire-technical and hydrody- 
namic control of, A (11) 558. 
tanks. See also Tanks. 
action of copper in, A (1) 17. 
action of heat charge on melting power and 
fuel consumption of, A (4) 235. colors in, 
Germany, A (1) 15 
types of, A (3) 151. 
world production of, A (3) 151 
decoration for, A (9) 478 
ota Se. P (1) 9, P (2) 77, P (2) 78, P (3) 
401, 
bottles, 
heated, P (6) 366. 
plural drawing 
or sleeves, P (6) 
white or colored, 
types of, used in U 
A (3) 170. 
for vitreous-iike object 
for vitreous-like obj . 
G perfume bottle, P (1) 9. 
lass 
Glass sands. See Sands, glass. 
(portrait and “Amen”); Jacobite; 
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Glassware (Continued) 
— types of, A (2) 143, A (3) 151, A (4) 


acobean wineglasses, discussion on, B (3) 153. 
_A 

luster A (3) 1 

of P (6) 38, P AY 410. 

manufacture = in British Columbia, B (11) 


marble effects on, P (10) 515. 
wt) ies art of P. Mansson, Swedish monk, 


matin tae Italian craftsman for, A (2) 76, 
medieva!, Painting and cutting of, gy ore 

medieval, of Thuringia, hist B (11) 551. 
metallic decorations for, ap 


modern, world production of, A e 151. 
adaptation of 


at Murano Museum, collection of, A (8) 439. 
Orrefors, types of, A (3) 151. 
German, in 13th century, A (4) 


a. TAS old peasant methods of, A (5) 288. 
percolator construction, P (6) 363. 

and pottery, England, Age of Walnut, A (7) 400. 
and pottery, ift merchandise in, A (1) 7. 
et eae comports and cake stands, P (10) 


= of, P (2) 104. 
ndwich type, aemary of, A (3) 151, A (11) 562. 
of, A (1) 7. 
A. Colotte (2) 75. 
or reflector, P (7) 40 
silver etching of, etna for, A (8) 445. 
jes in, manufacturers and dealers in, 


Swedish and al ware of S. Gaté, ee. 

Swedish, manufacture of, A wy 9 

Swiesel and Siesmuth, t A @) 151. 

table, colors for, A (6) 

tests for, and Sweets of, A (3) 170. 

sar statistical methods for results on, A (8) 

tumblers, jars, etc., Neos Se, P (10) 525. 

vogue changes in, A (2) 7 

Wald, lime, “wit stal, and gold ruby, 
in Germany, A (11) 

— hollow, and laboratory, B (6) 362. 

lasses, forming feet on, P (11) 567 
of irttemberg factories, A (7) 399. 


white hollow, working of, effect of 
alkalis and lime on, <a (6) 351. 
— Bagneux, types of glass at, A (10) 


Bohemian, life at, A (5) 302 
firing in, A (5) 320. 
t visits to, A (6) 361. 
for r glass Ibs, Corning Glass Works, A (12) 


ma. glassmaking, P (7) 411. 

glass and mirror manufacture, 
A (6) 

New England, history of, A (1) 18. 

production contro! in, turn slips for, A (6) 


for sheet-glass manufacture P (9) 489 
special training of workers in Germany, A (3) 


171. 
a a Ekeberga-Kosta factory for, A (8) 


Glazed aggregate, nonweathering, P (7) 433. 
Glazed-rock granule surfacing and roofing sur- 
faced therewith, P (1) 68. 
Glazed ware. See also Brick, glazed; Ceramic 
ware, glazed; Cla = glazed. 
shipping lems A (3) 193. 
lazes, -resisting, composition of, P (7) 423. 
for beads, ancient, in Nimevah, A (4) 223. 
bodies for, tests on, research laboratory for, 
A (9) 508. 
borax in, A (4) 267. 


Yo este ond borates in, formulas for use of, 


brick, of Islamic Persia, history of, A (11) 580. 
for brick and tile, manufacture of, "G ) 496. 
for brick, types of, history and use, A (12) 621. 
for ceramic ware, apparatus for, P (11) 586, 
for methods for manufacture of, 


blue, A (6) 339, A (10) 521. 
production and control of, A (6) 


Egyptian tests A (6) 339 
ments for, A (11) 54 
or pottery, A (11) hoe 
and uncolored, inter-relationship of, A (3) 


209. 
compositions test 
consistency of, test —_ for, A (3) 195. 


crazing of, for earthenware of moisture 
expansion of, A (12) 622." 
crazing of, from humidity tensions, tests on, 
A (5) 314. 
crystallin, formulas , A (9) 505. 
cry: formulas for, A (6) 339. 
lead-zinc-titanium, study on, re- 
sults of. "A (7) 398. 
crystalline, and glaze for- 
mulas for, A (6) 339 
defects in, for white ware, quartz sand cause of, 
A (2) 74, A (6) 375. 
double Satsuma, exhibit of s A (5) 288. 
for earthenware, borax in, iy, 
moisture ‘of, A (12) 


(grésillage), dry distillation tests 


enamel, ceramic colors, and masses, B (1) 64 
B (12) 640. 

chemical components of, 83. 

difference in terms, A (11 

and glass, relation ‘of, (11) 552. 

soluble, acid ow Ty of, A (10) 517. 
faience, without lead, variable oxide content 

of, influence of, A (8) 460. 
rt quartz sand i in, effect of, A (2) 74, A (6) 


oor fireclay products, tension phenomena of, 
A (11) 379. 
frit, for faience, firing of, A (7) 399 
frit, weather-stable, test rey for, A (4) 251 
for glass pot linings, effect of, A (3) 164. 
for glass pots, Scholes method for, A (5) 300. 
, for ceramic ware I-III: refractory metals 
for, A (3) 149; bismuth, stabilizing action of ; 
metals, action of, 3 


1 
grit solubility of, test method ‘for, A (4) 251. 
lead gs. leadless, Bi4 

lead in, production of, P (11) 

lead silicates for, formulas | for, A with 549. 
lime, alkali free, A (9) 497 

luster, classes of, and mixes for, A (11) 549. 


porcelain, for artificial teeth, P (11) 582 

porcelain, borax in, A (4) 267. 

porcelain, cone 8, replacement of oxides in 
Seger’s — for, A (7) 429. 

porcelain, lime, alkali free, A (9) 497. 

pottery tery, cleaning or treating of, P (6) 380. 

pottery, types of, uction and firing of, in 


Ja x (7) 4 
a aluminum, for “Be P (7) 401 


preparation and kinds of, B (i 
raw lead, color formation in, A (2) bw 


raw milled, effect of boric acid in, A (12) 621. 
red — resistance of, to reducing fire. 
4) 221 


for eiieabaied P (1) 40. 
er ts protective, application of, P (10) 


Roman, ancient boric acid in, A (3) 202 


for pans, method of manufacture, A (5) 315. 
Persian, —e for, A (7) 399. 
plastometer for consistency measurement and 
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Glazes 
salt, for brick, A (5) 306, P (10) 529 
salt, for clay of low vitrifying temperature, 
A (2) 105. 
salt, for stone , process for, A (7) 421. 
salt, for walh-ale, A (2) 106. 
slag from metallurgy for, use of, A (8) 461. 
for stoneware, method for, P (10) 535. 
, Ting method for determination of, 


A (8) 471. 


for terra sigillata, research on, A (8) 461. 
t . white ware, spots on, remedy 


A (12) 602. 

for earthenware, use and ap- 
plication of, A (7) 399. 
under-, for decorating ean ware, P (3) 190 
for unfired bodies, A 
unfritted, for tery containing calcium bor- 

ate, A (1) 57. 

unsintered, composition for, P (6) 342. 
vitritying, end ceramic masses, calculation oi, 
weather-stable, test method for, A (4) 251 
wet blending of, simplified method for, A (12) 


640. 
white opaque, P (5) 294 
whiteware, sheet-steel enamel frits for, A (9) 


496. 
zinc oxide ry feldspar in, for harder 
glaze, A (4) 221 
mg of, photographic pyrometers, 
A (12) 625. 
high-temperature laboratory, 


urnace 
A (10) 537 
German-English- 


Glossary of technical terms: 
French, B (2) 1 

Glue, of, fused alumina abrasives, 

A (3) 146 


method, for free-lime determination, A 


id for ceramic ware, preparation of, A (2) 73. 
ey ye ruby glass, Faraday’s work on, 
in glass, dissolution of, and red coloration of 

glass by, A (2) 93. 
Gold for ceramic ware. See Glazes, gold. 
_~ West, cited on structure of 
Gould cited on vo (3) 210. 
cited on volatilization of oxides in enamels, 
554. 


Gouge, glass of, A (4) 222. 
1-O-Meter, f for resistance 
grinding wheels, A (4) 219 
oretinte ware of Bologna ~ Ferrara, A (11) 550. 
Grain distribution, nonuniform, limits of, Abrams 
and Bolomey laws for, A (12) 638 
Grain-size fineness. See also Particle size. 
vs. color of brick, relation of, A (3) 177. 
of crystals, influence of, as wave-length func- 
tion, A (8) 468. 
of dust-like materials, apparatus for measure- 
ments of, A (3) 195. 
vs. electrical conductivity, data on, S (12) 629. 
measurements of materials, P (3) 1 
proportioning of, in clay at oy A (1) 38. 
of refractories, uniform control of, A (4) 250. 
“oe value,”’ term for sieve separation, A 
Grains, heat flow through, data on, A (12) 628 
Granites, genesis of, A (9) 502. 
-in glass, use of, A (6) 351, A (8) 448. 
quarry waste, use of in the glass and ceramic 
industries, research on, A (6) 351. 
Granular substances, —— 3 of, P (11) 600. 
volume determination of, P (6) 381. 
Graphite. See also Refractories, graphite. 
colloidal, as lubricant for the glass industry, 
B (6) 380. 
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colloidal, for refractories A 
combustibility of, classification of, A (1) 
for crucibles, clay requirements for, and + 
ses of, A (5) 311. 
for crucibles and other uses, A e 113. 
deposits of, in Russia, data on, A (6) 372. 
electrothermal enrichment of, A (2) 112. 
French colonial, d its of, A (12) 619. 
natural and artificial, physico-chemical prop- 
erties of, A (3) 183. 
in 1930, 
powdered, oxidation rates of, 459. 
and uses of, A (2) 1 
properties and sources of, A (2) ‘i. 
thermal and electrical properties of, A (6) 379 
Graphs for refractory clay composition of mineral 
content, A (9) 492. 
Contes, Ay 4 for enamels and implements for, 


» conversion chart for, A (9) 502 
See Iron, cast, gray. 
also England. 


of, B 267. 
ebrick Co. See Manufacturers. 


Greenwood, glass stip of, A (7) 
399; glassware of, A (7) A (8) 439 
Grésillage 1~ shelling) of glazes, dry distillation 

tests on, 
Bruch theory” of of 
lass rods, vs. temperature, A (8) 
G See Grinding apparatus, 
action of abrasives and abrasive tools, 
A (5) 285 
art of, P (9) 477. 
of axles for auto trucks, problems in, A © 337. 
ah hot-rolled, grinding skin from, A (9) 
of bearing races, method , P (12) 602. 
of bushings, rapid, A (9) 475. 
ef carboloy tools, A (9) 475. 
of cemented 
method for, A (8) 435. 
centering work, combination drill and counter- 
sinks for, A (9) 4 
centerless, vs. cylindrical, A (1) 1. 
cmeartens, through-feed, method for, A (12) 


tools, fixed 


chatter in, cause of, A (12) 601 

closed circuit, comparative data on, A (3) 192. 

compound for, P (7) 398, P (8) 435. 

com nd for, “fillers” for wheels, A (10) 511. 

crankshaft manufacture, possess for, A (6) 337. 

cylindrical, vs. accuracy, A (3) 146. 

cylindrical, history of, A (9) 475. 

development of, B (4) 221, B (5) 286. 

of enamel grate spikes, process for, A (9) 475. 

of enamel slips, effect of fineness on properties 
of, A (3) 1 

of enamels, methods for, A (9) 481 

of enamels for sheet and cast iron, control of, 
A (9) 481. 

for engine liners, method and data, A (12) 601. 

of etching plates of magnesium alloys for 
planographic printing, P (9) 476 

finishes, for machines and other surfaces, stand 
ards for, A (11) 548. 

finishing of aeroplane valves, A (9) 476. 

a” pattern for crankshaft repair, A (11) 


form, method for, P (9) 

of gears, method for, P (1) 4. 

of gears, side tooth surfaces of, P (1) 4 

of glass, continuous principle of, A (3) 168 

history of grinding and abrasive methods, B 
(4) 221. 

of hobs, P (1) 2, P (5) 286 

honing of worn cylinders, A (9) 475 

internal, precision and economy in, A (2) 69 

limit systems for rapid production and as- 
sembly, A (5) 285 

of mercury-tight joint, A (9) 476 

method for, P (12) 602. 

“a cutters, indexing means for, P (12) 


mills for, pebble, questionnaire on, A (11) 583. 
of motor parts to close tolerance, A (1) 1. 


A (2) 118. 

tension of, on body, HE 

terra cotta, crazing of, notes on, A (4) 252. 

terra cotta, discoloration of, A (8) 460. 

terra sigillata, as coating for ceramic articles, 
Gra 
Gray- 
Great 

Glycerol 

(3) 209. 

Gmelin’s Handbook of Inorganic Chemistry, 
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of pipe wrench ja 
A (2) 123; cement clinker mills, A (6) 


mils for coal 


“08, 583. 


preparat eae in, A (9) 475. 
ae metals, 9s. chipping, A 


cr valves, 
ions and devices for, A (7) 397 
397. 


ilica, apparatus for, A (3) 192. 
sparking i in, uneven, causes of, A (9) 475. 
steel-mill roli, phases of, A (1) 2, A (3) 145. 
of steels, and heat treatment of cause of cracks 
in, A (2) 69. 
lace, cutting action of, A (3) 146. 
surface, factors in ~ of, A (11) 547. 
surface, treating of, P (6) 339. 
through-feed, method for, A (12) 601. 
of twist-drill points, A (10) 511 
variations in, bilateral and unilateral, discus- 
sion on, A (5) 285. 
apparatus, for abrading, P (1) 6, P (2) 
73, P (6) 338, P (8) 435, P (9) 477, P (10) 512, 
P (11) 548, P (11) 549, P (12) 602. 
for abrading, work-support attachment for 
P (10) 512. 
abrasive, for tests on metal-wear resistance, 
A (10) 511. 
abrasive lapping machine for metal wear re- 
sistance test, A (10) 511. 
abrasive mounting for, P (11) 548. 
abrasive tools for electric motor manufacture, 


A (2) 69. 
for aligning bars, A (10) 511. 
automatic, A (9) 476. 
backing-off mechanism, P (2) 72, P (2) 101 
for ball races, P (2) 72, P (3) 149. 
belt machine, for surfacing and polishing, A (6) 


7. 

billets for alloy steel rolling, A (11) 547. 

for blanks, spherical grinding “> P (10) 512. 

for boring and grinding, P (5) 286 

for buffing. See Buffing apparatus. 

cam fixture for, P (11) 548. 

for cam grinding, A (4) 219. 

for cam lapping, P (5) 286. 

for cam tracks and like sinuous surfaces, 
grinding or polishing of, P (10) 512. 

sinks for, A (9) 4 

cogpertans, P (1) 6, MS (2) 73, P (4) 219, P (4) 


chuck for, P (8) 436 

chuckless and centerless device, P (8) 435. 

for clays, “‘Keramite steel’ for, A (4) 255. 

for clays, muller-equipped grinders for, A (5) 


305. 

cr, eee turning, honing, and polishing, P 
(8) 4 

control for, P (11) 548. 

for crankshafts, P (6) 339. 

Seq qqpeeiane, grinding and lapping of, A (6) 


crankshafts, simplified, A (12) 601. 
cutter, P (3) 149, P (6) 338. 

for cutter blades, P (6) 338 

for cutter heads, P (2) 71. 

for cutter tooth, helically Yr P (2) 72. 
or cutting = P (11) 54 

for cylinders, P (2) 71 

for cylinders, grinding or cutting. 
for cylinders, honing of, P (3) 149. 
cylindrical or abrading, P (8) 436. 
cylindrical, vs. accuracy, A (3) 146. 


P (6) 339. 


cylindrical, pe ae operated, P (3) 149. 
for P (1) 2. 


A (1) 5, P (3) 147, 
P ( 148, P (4) 221 


diamond cutting tools, A (4) 219. 
disk, flutter, P (8) 436. 
eel-rim treads for rail vehicles, 
512. 
dressing fixture, P (7) 398 
dressing fixture for grinding elements, P (6) 


dressing grindstones in wood grinders, P 


for 
(3) 149. 
dressing tool, P (8) 435, P (12) 602. 
emery wheel stand, P (5) 286. 
expanding device for tool, P (3) 147. 
feeding articles to, method for, P (5) 286. 
feeding mechanism for, P (11) 548. 
finish grinding with one cut, A (9) 476. 
Snishing, surface, P (2) 71. 
fixt or thread-cutting chasers, P (1) 4 
*. gear-wheel teeth, grinding or cutting of, 
P 
for gears, P (10) 511. 
for gears, curved tooth, P (11) 548. 
for gears, grinding of, P (4) 221. 
gin saw gumming machine, P (10) 512. 
or glass, grading abrasives for, P (5) 303. 
for glass, polishing, A (10) 511. 
for rolled plate, A (1) 1. 
ading machine, P (6) 338. 
grinders, P (2) 72. 
of abrading machines, P (1) 6. 
axle, P (8) 435. 
brake-drum type, P (1) 4. 
or buffer, P (1) 3. 
centerless, P (2) 72, P (5) 287, P (6) 338, P 
(8) 435, P (9) 476, P (10) 512. 
ew iy for finishing auto piston reliefs, 
centerless, for precision cylindrical grinding, 
A (7) 397. 
centerless, wheels of, truing and dressing of, 
P 435. 
cutter, P (11) 548 
cutter, mounting for tooth rest of, P (2) 71. 
for cylindrical 1. P (3) 148. 


for enamel grate s ikes, A (9) 475. 

P 

gear, P (8) 4 

heavy-duty (1) 1. 

helical gear, P (10 

with horizontal spundie. A (1) 1. 

hydraulic, P (11) 548. 

hydraulic, universal, A (4) 219 

knife-holding attachment for, P (2) 72. 

for lathes, A S 337. 

ledger-blade, P (9) 476 

for light work, A (2) 69 

mowing, machine blade, P (10) 512. 

multi-belted, A 

multiple, P (12) 602 

multiple- 

precision, P (3) 148 

precision, measuring device for, P (2) 71 

roll, P (10) 512. 

roll, design, construction, and operation of, 
A (7) 397. 

roll, forming attachment for, P (5) 286. 

roller-bearing, P (4) 221. 

shaft-bend, under-cutter attachment for, 
P (6) 338. 

stationary emery, for drill shanks, A (2) 69 

oneen. cylindrical attachment for, P (12) 


surface, and polishing machine, A (1) 1. 
tool, P (8) 435. 

universal, hydraulically operated, A (4) 219 
valve, P (11) 548. 

valve-seat, P (12) 602. 

vertical, with cup wheel, A (6) 337. 

vertical massive, with two spindles, A (6) 337. 


(9) 477. 


tests, A (6) 377; o 
A (8) 464, A (9) 4 
and clinker grinding, 
mills for standard sand, A (9) 
and polishing of bicycle parts, i 
precision, on aligning bars, A (10) 511. 
precision, cylindrical, methods for, A (7) 397. 
precision, of fractional horse-power motors, 
Safety, suggesti 
G 
etails of, 
disk, and pit, P (9) 477. 
| (7) 398. 
ps 
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Grinding apparatus (C: 


work support for. (1) 3 
‘or, P 
of alwading, P (3) 149, P (6) 338 


and polishing, P (5) 287, P (7) 


fi and 

or grinding, polishing, rotary cutting, P (3) 

for grinding and polishing wooden planking. 

for razor blades, P (5) 
nding © (6) 338 

or coke et wheels, P (7) 398 


for 4 (11) 548. 
for hollow bowie, y 


5 
for 


surfaces of, P (11) 


for honing. See Honing apparatus. 
hydraulic reverse, 12-inch, A (12) 601. 
hydraulic traverse for, A (12) 601. 


548. 
P (1) 5, P (@) 477. 


12. 

5, P (5) 286. P (10) 
548, P (12) 602 


gears, ae for, P (12) 602 
and honing, P (1) 2 
in precision work, value of, A (5) 


lapped valves, A (12) 602. 
or polishing, P (2) 73. 
shaft bearings and pins for, A (4) 2 
for lenses, and polishing of, 602 


machine tool, P (5) 286. 
P (8) 435, P (8) 436, P (9) 


(5) 286. 
for milling (2) 70. 
milis. See also M 
ball and for, I, A (2) 123; 
tests on, II, A (6) 377. 
linings for, for porcelain enamels, A (11) 583 
“Miracle” pulverizing principle of, A (5) 316 
types of, A (3) 192 
types of, and sieves a A (7) 424. 
for motor parts, A (1) 1 
— farity, inaccurate machining of, A (9) 


muller roll for, P (6) 380. 

orbital, P (1) 2. 

for oval knife bolsters, P (3) 147. 

gees. accurate production grinding in, A (4) 


and polishing, P (9) 476, P (11) 548. 

portable, P fi) 5. 

portable, > yo} and polishing, P (1) 4 

sion, P (4) 2 

or rail grinding, 4 (12) 602. 

for rails, P (5) a 

od ring grinding, P (12) 602. 

for rod grinding, P (9) 477. 

for roll grinding, a (1) 5, P (5) 286. 

roll- -grinding machines, catalogue of, B (2) 69. 

roll-scouring block, P (9) 477. 

rotatable grinding or honing device, P (1) 6 

rubber graining rolls, plain composition for, 
A (12) 608. 

ng, portable, elec- 


sharpenit P (10) 512 

or saws, ng of, . 

screw, multiple spindle pene. P (10) 512 
screw-thread (10) 5 

sharpener for slici Pd 2) 602. 
for sharpening P (9) 476, 

for sharpening saw teeth, P (5) 286 

for sheet glass, of, P (1c) 524. 
special tools for, 5) 285. 

spherical, for balls, etc., P (10) 512 
splash-guard for, P (11 

for spline shafts, P (6) age P (9) 477 

for surfaces, P (5) 286. 

for custacen, cutting action of, A (3) 146. 
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Oot tenes, with high-speed transverse, A (5) 


for threaded work, P (4) 221 
A. 
(12) 602. 


for, P 549. 
tool for, mutual counterbalancing of, 
(3) 147. 


mac electrical measuring 
> P (2) 72. 
for truing and dressing wheels of centerless 


gtinders, P (8) 435. 
types of, P (5) 286, P (338, F (7) 398, P (9) 


476, P (10) 512, P (il) 548, P (12) 

types of, in y and A ray 424. 

types of: I-VII: tabs end ball mills, A (2) 123; 
cement clinker mills, A (6) 377; coal grinding 
mills, A (8) 464: experimental mills for 
standard sand, A (11) 

unit for, to replace ball mills, A (3) 192. 

for valve-bod seat rings, P (2) 71. 

for valves, P hi) 602. 

for valves, refacing and reseating, P (1) 3 

wheel-feed, actuated, for saw-sharp- 
ening machine, P (6) 338. 

wheel oscillator, P (6) 338. 


wheels, abrasive, types of, ‘and safety methods 
for, A (7) 397. 
adjustable truing diamond mounting, A (1) 2. 
Alundum and Carborundum, for metals and 
refractories, A (7) 397. 
blocks, abrasives, manufacture of, P (6) 338. 
tungsten carbide tools, A (8) 


centerless, P (3) 147. 

composition of, P (1) 4. 

corundum —— uction of, A (9) 475 

‘for curved profiles, requirements of, A (4) 220 
diamond and 


g devices for, 
A (9) 
resser for, P (2) 70, P (6) oy oe (9) 477, P 
(10) 512, P (11) 549, P (12 


gear, teeth of, P (4) 221. 
ing, P (10) 512 
for measuring bond resis- 


for high lighting 23 am, A (11) 547 
manufacture of, A (3) 285. 

mold for, knockdown tye, P (3) 147. 
mounting of, on ry (9) 477 

and other parts, P (1) 4. 

for prismatic surfaces, P (1) 3. 

revolving, dressing of, P (11) 549. 
rubber-bonded rims, A (3) 146 
sectional, 10) 

tis) O08 (5) es. P (9) 477, P (10) 512, 


sharpening of, A (3) 146 
solid, for high finish, bond for, A (2) 69. 
of, regulation ‘of, A 220 
speeds for various kinds, A (4) 220. 
a to determine grinding costs, A (5) 


trimming of, P (2) 
wi che or, P (1) He ?P (5) 286, A (9) 476, 
for an and P 


(1)' 5, P (2) 71, 
P (3) 148, P (9) 4 
work-feeding device aig P (9) 476. 
work-handling device for, P (3) 149. 
work head for, P (3) 148. 
work holder, swing support, and grinding mem- 
ber, P (2) 72. 
for work sizing, P (11) 548. 
work su ts for, Ay ER P (3) 146. 
work table for, P ( 
and method for, P (9) 


internal, centerless, P (1) 6. 
internal, control of, 
for internal grinding, 
for knives, 
for lapping, 
512, P ( 
for 
P (9) 477. 
d 
dressing and grinding, combination, ( 
“fillers” for, and action of impregnated abra- 
sive wheels, A (10) 511 
and fixture, P (3) 148 
for flour and 7 mills, P (6) 334 
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Wheel Mfrs. of U. S.and Canada. See 
technical. 

See Grinding apparatus, 


ane Felative value of, 
clay brick, t of, and slate clay 


preparation for, A (5) 312. 
value of, A (8) 473. 
composition “. durability of walls of, A (2) 115. 
corrosion of, in glass furnaces, effect of alumina 
_ im glass on, ys ay. A (5) 299, A (8) 448. 


effect on pressure 
in Dutch tile, addition of, A (5) 314. 
in fire brick, high content of, A (11) 572. 
gas bility tests on, method and ap- 
paratus for, A (7) 415. 
and tests on, A (9) 494. 


tory 
of, A (11) 572. 
termination of, A 471. 
See Refractories. Gros- 


and Gille cited = alite in 
clinker cements, A Prod 78. 1 A 6) 343 

Gypsite, mining of. in Ariz., A (11) 

Gypsum, action of, in Portland A (5) 


by- protects of, as retarder for cement setting, 
calcination of, rate of, A (1) 10 
Canadian, processing of, A (2) 80. 


(5) 
detdraton of, phenomena appearing during, 


and crushing a 
_ tube mill, A (5) 316. 
investigations on, results of, A (10) 515. 
in lime-pozzuolana mix, use of, A (11) 552 
and semihydrate, transformation of, into an- 
hydrate, A (1) 10. 
Gypsum cements. See Cements, gypsum 


Hafnium, melting point of, A(8) 471. 


apparatus for, with short 


and titanium, separation of, method 
or 
al See Kilns, enamel 
China Co. See Manufacturers. 


Halowax as embossing medium, A ay 1) 549. 
Hampton cited on volatilization oxides in 
A (11) 554. 

Handbooks. See Books, handbooks 
ee for brick and roofing tile, A 
brick, truck for, P (6) 380. 
for clayware, A (11) 570. 
for clayware, automatic, A (8) 193. 
for foundries, maintenance .~¥ A (8) 473. 
modern, paper cited, A (2) 1 
tramrail system in mill room, vt (4) 257. 
for vitreous enameling, A (12) 608. 

methods, for materials, data on, B (12) 


Hanoen cited on colorimetric determination of tin, 
bison-Walker Refractories Co. See Manu- 


microscopes for use with machines for, 
P (6) 380 
of nonferrous metals, tests for, A (1) 46. 
Rockwell and Duroskop tests for, principles of, 


(8) 464 Co. 
See Man ufacturers. 
Hartley and de “ultimate rays” method 


aggregates of, tests and rein- 
forced concrete made with, B (6) 344 
Hearson ovens. See Ovens. 


755 


refractories for, standard specifications 
for, A (12) 618. 
smelting, composition for, P (12) b~ 
smelting, refractories for, P (12) 620. 
Heat, control of, in glassworking or 
rolls, P (2) 96. 
ome < in the ceramic industries, A (11) 


in fuels, tabular data on, A (5) 318. 
radiation i 


of, tion of, on 

terials, A ‘@) 505 
statie, and lime reaction progress with 
-— boilers for, in rotary cement kilns, A (1) 


waste in chamber kilns, A (2) 128. 
waste, from kilns, for roofing tile, A (4) 259 
-—— from kilns, types of, and uses for, A (7) 


Heat absorption, radiant, in water-cooled fur- 
naces, A (2) 142. 
by refractories in fuel-fired furnaces, A = see 


~ balance of brick plants, steam, A (10) 544 
and consumption for kilns, A (8) 466. 
and flue- analysis, effect hydrogen in, A 


(10) 
in Manchester kilns, A (9) 499. 


calculations 
Heat conductivity. luctivity, thermal. 
ee. ye geometry of, heat curves of, A 


Heat See Thermal exchange. 
Heat See Expansion, thermal. 
Heat flow in furnaces, fluctuating, tests for con- 
trol of, A (3) 201. 
~Sa through granulated material, A 
Heat for formation of alite and Janeckeite, study 
of, A (3) 154. 
of fn oar. trioxide and germanium trioxide, A 
12 
of silicates, determination of, from correspond- 
ing oxides, A (1) 58. 
reduction 


Heat of, studies on, B (2) 130. 

Heat T for German Glass Indus- 
try. See Societies, technical. 

Heat transfer, A (3) 201. 


convective, and ee distribution, opti- 
cal measurements of, A (10) 536. 

from gas stream to broken olide B (12) 631. 

in glass tubing, tables for, A (12) 612. 

in recuperators, data on, A (11) 587. 

in refractories, tests on, B (2) 116. 

in stream-line flow. review of work in, A (10) 


538. 
Heat transmission, data on, A (4) 281, B (10) 539 
B (11) 589. 
radiant, between surfaces separated by non- 
absorbing media, A (1) 50. 
Heat treatments for clays, effect of, A (11) 593 
Heat of of water at 70, and 90°C, 
study of values of, A (6) 388 
Heaters, unit, industrial, A (10) 54 
Hea electric, for annealing den 'P (11) 565. 
fuel-oil systen, details of, A (12) 630. 
pe hot water, forced, system for, A (12) 627. 
ventilating, severe requirements of, 


waste gases for, A (11) 599. 
wee electric, types of, and uses, A 
(7) 
for glass bottle manufacture, P (12) 615. 
for heat consumption measurements, A (3) 195. 
a wet. unit, types of and data on, A 
(10) 544, A (11) 585. 


ors, recu 
5) 321, B (11) 
systems for industrial drying and proc- 

essing, A (10) 536 
unit, automatic, with combustion cham- 

bers, A (1) 51. 

Hein and Retter cited on iron detection methods, 
A (5) 326. 

, W., cited on glass process, yellow etch- 
ing of, A (6) 355. 


tors, and air heaters, B 


raw ma a 
volume weight of, 
Grossalmerode clay. 
salmerode. 
Ground-coat enamels. See Enamels, ground. 
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crystal structure analysis of, A 
(12) 


e. See Glassware, heraldic. 
Herold, J., Dresden a of, A (7) 400. 
Hertrampé cited on hollow bri ick production, A (4) 


244. 
Hildebrand, titration curves of, for aluminum sul- 
te, cited, A (5) 327. 
¢, mineral study of, A (3) 203. 
Hinged Dauche, brick shield of, for shipping pro- 
tection of face brick, A (6) 368. 
” Hirata cited on fissures in glass, A (4) 234. 
cited on refractories research, 
ry (1) 36; permeability measurements for tile, 
280; tests on kiln gases, A 


discoloration by X-ray 
Hoffman kiln. . 


Hollow glass. See Glass, hollow a 

Hollow masonry asonry, low. 

Hollow tile. gee Tile, hollow. 

Holmes, M. E., Dean of ceramic dept. at Alfred 
Univ. A (9) 509. 

— ‘HL +» Cited on crazing, causes of, A (5) 


Sefnition of, A (5) 285. 
Honing of cylinders, worn, A (9) 475. 
in precision work, value of, A (5) 285. 
Honing apparatus. See also Grinding apparatus, 


la 
Ho oning apparatus, P (10) 512, P (11) 548, P (12) 


cylinder, and lapping machine, P (11) 548. 
at cylinder blocks, A (1) 2, P (5) 286. 

Hopi pottery, amphibian designs in, A (9) 478. 
Hounsfield tensometer. See Tensile strength 
———— cited on costs of artificial drying, A 

) 316. 
Humidity, control of, in cement testing, A (4) 256. 
of a ses relative, wet and dry bulb method for, A 
ail 
psychrometric table for study of, A (5) 332. 
relative and absolute, alignment diagram for 
standard conversion equation, A (6) 391. 
relative-absolute conversion, solution of, A (3) 
10. 


airy thermocouples for determination of, A 

10) 543. 

Humidity conversions, nomographic chart for, A 
(9) 498. 

Hungary, glass history of, A (10) 524. 

Hurrell homogenizers, types of, for colloid grind- 
ing, A (3) 192. 

Hydrargillite, solubility of, tests on, B (3) 211 

Hydrated calcium silicates: system CaO—SiO:- 

—_. I; hillebrandite and foshagite, II, A (3) 


Hydrates, amphoteric oxide, aqueous solutions 
and crystalline compounds of, A (7) 430. 
chromium oxide, zirconium dioxide, and lead 
dioxide, study of, A (5) 328. 
crystalline, mechanical grinding of, for conver- 
sion of water of hydration into water of ad- 
sorption, A (5) 328. 
silicon oxide, dissolved, and silicic acids, in alka- 
line and acid solutions, tests for, A (7) 430. 
surface chemistry of: decom ition without 
lattice arrangement, II, A (7) 429 
of tricalcium aluminates, A (2) 78. 
Hydration of Portland cements, reactions in, A 
(12) 605. 


Hydraulic cements. See Cements, hydraulic. 
mer ty presses, control mechanism for, P (2) 


on, Dressure system for, A (2) 121. 


A (12) 
eteeieataiice, theory and mathematics of, B 


Hydrogels. See Colloids. 
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288 automatic recorder for, 


ing, I-III: general de- 
|, 


A (5) 317. 
jon con ation, of ferric hydroxide 
. A (10) 541. 

, colorimetric and potentiometric 
determination of, outline of electrometric 
titrations, B (2) 138. 

— recording of, apparatus for, A (12) 
25. 

estimation of, A (2) 138. 

measurements of, quinhydrone electrode for, A 
(4) 256. 

in pure and industrial chemistry, determination 
of, B (7) 431. 

coal-gas purification from, P 


Hydsstytic sta of chemical glass, physical 
properties of (10) 520. 

Hydromagnesite, structural formula for, A (5) 

Hydrometer for specific gravity determinations, 
relation of Baumé scale to, A (11) 588. 

ipteomates method. See Methods, hydrometer. 

See Colloids. 

Hydrothermal synthesis of calcium aluminates 
and silicates between lime and alumina or 
kaolin, I, A (9) 479; II, A (10) 515. 

of calcium silicate of ordinary pressure, I, A (6) 


343. 
Mytrenten, alkalinity of, chart for, test, A (9) 


m5 and artificial, solubility of, in hydro- 
fluoric acid and soda solutions, B (3) 211. 
quantitative tests on, A (9) 505. 
winoline method. See Methods, hy- 
droxyquinoline. 
Hygtometers, wet- and dry-bulb, basic law of, for 
low temperatures, A (6) 379. 
Hyperoxides, alkalinity of, chart for tests, A (9) 
505. 


Idaho, nonmetallic-mineral resources of, A (6) 


nee Walls. See Structural materials, 
eous rocks. See Rocks, igneous 
ora glassware. See Glassware. 
nae om from, washability tests on, B (8) 


silica in, stud om B (8) 467. 
Products 


See Manufacturers. 
c Coast Co. ” See Manufacturers 
See also Glass for lightin 
opal glass for, materiels and snotbeds fee manu- 
facture of, A (7) 408 


of, from iron titamates, A 


Imbibitional properties (and drying) of clays, me- 
chanical pressure on, effect of, A (11) 593. 
Immersion medium, piperine as, in sedimentary 

petrography, A (8) 471. 
Imperial College of London. See Schools. 
Vibrato. See Sifting apparatus. 
bodies, temperature measurements 
of, micropyrometer for, A (12) 625. 
Index of refraction. See Refractive index. 
—_ os industry in, research council for, A (6) 


walls. 


celain, soft-paste, manufacture in, history of, 
B (8) 462. 
Indian arts, Campas, Peru, yt pe A (8) 439. 
tribal, traveling exhibit o 
Indiana, nonmetallic minerals (1) 54. 
Indicating apparatus, ammeters, voltmeters, and 
wattmeters, design and theory of, A (11) 582 
Induction furnaces. See Furnaces, induction 
Induction motors. See Motors 
Industries, abrasive, dust hazards in, study of, A 
(3) 146. 
vs. art, relation of, B (2) 77. 
automotive, plant engineering for, A (5) 335. 
brick and Dutch tile, in Germany, B (3) 214. 


scription; design 4 
tentiometers, A (1 
’ H 
H 
H 
H s, B (3) 211. 
Hydraulic universal grinder, A (4) 219. 
Hydraulics, B (4) 281. 
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Industries (Continued) 
brick, Germany, Berlin convention of, A (6) 


“es Sapa for control of production in, A 

cement and lime, dry quenching of, A (6) 390 

cement, refractories for, dilatation and sensi- 
tivity of heat to, A (7) 415. 

cement, in U.S., methods and achievements of, 
A (2) 80. 


ceramic, accountancy as aid to, A (1) 30. 
apparatus in U. S., 2s. A ©) 395. 
went ose. and pottery i ew Zealand, 


(il 
British, advertisin ng campaign of, A (9) 509 
color for, A > 47 
ey. w production, advantages of, 
developments in, review ~ A (1) 48. 
developments in, science of, A 
electric firing in, economy in, A (5) 320. 
fuel economy in, A (11) 
in Parti: foreign trade situation in 1930, 
in oa. and France, equipment for, A 
(7) 424 
glass, and enamel, review of Pestetase on and 
sources of supply for, B (3) 216 
* im Japan, A (11) 600. 
power and heat economy in, A (11) 598. 
a Congress of, in France, reports of, 
A (11) 599 
in Turkey, A (8) 473. 
in U.S.S.R., A (10) 545. 
chemical, industrial calculations, a 
physico-chemical! principles 
problems of industry, B (8) 472. 
chemical and metallurgical, principles of patent 
law for, B (5) 336. 
ay.? in Canada, I-IV: clays of western SP, 
A (8) 467; clay classification; 


lication of 
data to 


commercia! 
of; survey in Alberta, A 


Canadian, output and trade of, A (9) 509 
federation of associations organized for bene- 
fit of, A (9) 509 
fundamentals and economies of, a: 
mining methods and apparatus, A (1) 65 
clay minerals classified, eutectics of, pyro- 
changes in, freezing 
A (2) 136; application of mineral 
to firing structural ware, A (3) 200; a 
treatment, A (4) 244; le removal in 
clays, A (5) 305; building or remodeling 
plants for, A (6) 368; a atus and kiln 
arrangement in, A (7) 413; electric current 
for power measurement, A (8) 455; clay- 
working machine types of, A (9) 491; 
screens, pug mills, conveyers, etc., A (10) 
— clay handling apparatus, A (11) 570; 
vy Ae drying and shrinkage effect, A 
(12) 
Germany, economics in, A (1) 40. 
new products and markets for, A (4) 245. 
plant distribution of, in Indiana, A (7) 413. 
research on, problems in, A (9) 492. 
structural, research and modern tendencies 
in, A (2) 107. 
structural tile, markets for, A (4) 245. 
economic conditions in, editorial on, A (4) 
284. 
electric, wy 5 & in glass, enamel, and 
pottery, A (3) 1 
China, A (12) 609. 
historical review of, A (3) 161. 
history of, in England, A os SS 609. 
mechanized plants for, A (6) 350 
porcelain, gas for firing of, A (10) 518. 
porceiain, history and status of, A (12) 609 
porcelain, safety and health problems in, A 
(12) 608 
foundry, resinoid plastics as competition to, A 
(12) 608. 
gas, optical pyrometers for use in, A (11) 582. 


glass, merger with Libbey-Owens, 
- — ham, history of, A (2) 91. 
, history of manufacture of, B (6) 


io Sean Columbia, possibilities of, B (11) 


in Canada, in 1930, A (1) 67. 
cost accountant for, A (4) 284. 
Czechoslovakia, history of manufacture in, 
B (6) 362. 
in Europe, development of, A (7) 409. 
evolution of, in France and U. S., A (11) 563 
German, address book for 1931, B (4) 240, 
B (5) 302. 
, artistic hollow and pane, A (6) 361. 
German, Heat Technical Council, for 
1929-1930, A (1) 19; report for 1931, A 
(10) 524, B (12) 613. 
man, ess in research in 1931, A (7) 
409, A (10) 523. 
ucts for, A (3) 170. 


eet, plate, bottles, and hollow 
302 


history of excise duty in England, A (2) 91. 
history of Midland: early glassmaking in 
Stourbridge, A (2) 91. 
in India, case for protection of, A (6) 361. 
in India, research council for, A (6) bh 
industrial diseases of, i n Germany A (8) 171. 
mechanization of, B is). 362, A (10) 537. 
mechanization of, in U.S.S.R., B (1) 19. 
Pacific coast sand deposits for, A (6) 361. 
and 0) in U.S.S.R., standardization 
1931, research on, cited, A (5) 302, 
A (7) 409, A (10) 523, A (11) 563. 
ary yo in Germany, cost and consumption of, 
safety, ~ of “Armorplate” in 
Canada, A (8) 450. 
in Spain, economic report on, A (1) 19. 
in Sweden, A (4) 239. 
in U. S., developments, A (2) 90 
in U. S., refractories for, A (4) 236. 
in U.S.S.R., advances in, A (4) 239, A (9) 488 
Italy, lassware and pottery trade in, A (2) 143. 
lime, k, and stone, in zechoslovakia, 
papers on economic situation of, A (3) 213. 
magnesite, for 1931-1938, development of, A 
(12) 619. 
metallurgical, electrical steel, magnesidon for, 
properties of, A (12) 619. 
metallurgical, plant in Russia, A (7) 418. 
metallurgical, refractories for, A (7) 416. 
metallurgical, unfired magnesite brick for, A (4) 
248. 
a. U. S. and Can., comparison of, B (10) 
nonmetallic, mineral, economics of, IX-XVI: 
trade marks and brand names, A a) 65; 
traffic departments and freight rates, A (2) 
141; effect of transportation methods on 
prices and values, A (3) 212; water and 
motor-truck transportation on prices and 
values, A (4) 283; large vs. small companies, 
A (5) 235; combinations and consolidations; 
products and research; overproduction and 
excess = capacity, A (9) 509. 
——- ic, relation of U.S. Bur. Mines to, A 
(4 
nonmetallic mining, ae 4 in, A (11) 592. 
oil, German, ane of, +o (5) 320. 
organization in, B (6) 396 
porcelain and earthenware, Central America, 
world market in, A (7) 433 
German, technical expressions A (11) 563 
Guiana, world market for, A (7) 4 
in Japan, in 1931, A (1) 44 
losses in production of, calculation of, A (7) 
422. 
Mexico, world market ore A (7) 433. 
in Poland, of, A (1) 44. 
potash, in Russia, A (3) 205 
oar '* Bur. Stand. research work for, A (8) 


395, A (7) 433. 
brick, standard specifications in Germany and 
Czechoslovakia. A (8) 455. 
| 
ware, B (5) 
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gntinned) 


acy principles applied 


of, summary of opinions on, A 
(10) 532. 


ngland, A (9) 4 
(10) 531; II, A (11) 576. 
economic 


situation in, A (1) 
acture of during fifty years, 
research in Germany for 50 years, A (1) 40. 
silicate, of U. S., B (5) 313, B (6) 396. 

terpretation of, in U.S., B 


in U. S., research advance in 1931, I, A (6) 
tis (7) 418; German discussion of, 


research in, value of, A (2) 1 
east TTY rays as research Soak for, B (5) 333, A 


sewerpi , cost accounting in, A (11) 599. 
steel. also Industries, metallurgical 
one, ee silica brick for, from crystalline quartz, A 
steel, use of chrome-silica brick by, A (5) 311. 
stoneware, in Poland, production in, A (1) 44 
whiteware, , economies in, A (11) 582 
— for phosphorus arc spectrum 
tests, A (6) 388 
Inorganic chemistry. See Chemistry, inorganic 
Inorganic compounds, inner structure of, at high 
temperatures, A (12) 624. 
water content of acid clays, A (2) 138. 


Societies, technical, Fuel Research Board. 
Insulated Steel Floor & Wall Co. See Manufac- 


turers. 
Insula a) tus, for testing refractory brick, 


tion, a, rock wool, and diatomaceous 

earths for, A (9) 507. 

brick, heat- insulating, A (9) 494, A (10) 531. 
in bui , estimation YY P (6) 380. 

dielectric vior as, B (6) 392. 

of furnace walls, A (3) 185. 

of furnaces, advantages of, A (1) 50. 

of furnaces, gas and electric, aluminum mono- 
hydrate for, A (2) 111. 

glass for, uses of, A (4) 239. 

glass silk for, use of, A (1) 18, A {S) 301. 

of glass tanks, effect of, A (3) 170 

heat, history, tables of properties of materials 
for, and requirements of, A (7) 413. 

high-temperature, A (1) 50 

Wily source of raw materials for, 

kieselguhr for, use of, A (6) 386, A (12) 641. 

in kilns, defects in, results of, A (6) 381. 

for kilns and driers, materials for, A (2) 126. 

<i kieselguhr or pumice stone for, A (11) 


for light-weight furnace wall, A (2) 114. 

materials for, against heat and cold, A (9) 507. 

pipe, glass silk for, A (1) 18, A (5) 301. 

sound, clay products for, A (2) 106 

sound, relation “. to structural clay tile parti- 
tions, A (11) 56 

tem ture A on on, effect of, A (12) 


629. 
thermal, for furnaces and kilns, A @ 426. 
wool, from ~+! blast-furnace slag, A (7) 432. 
Insulators. See also Porcelain, electrical. 
Insulators, P (1) 44, P (1) 45, P (7) 423. 
aluminum oxide for, production of, P (11) 578. 
cap for, P (11) 582. 


cements for, stress in, A (12) 623. 
See also Porcelain, elec- 


design for at high vol A (10 
high tension lead lead-in, P (3) 190 
jum oxide for manufacture of, A 


types. of, P (1) 30, P (2) a P (12) 624 
expansion of cement “‘joints’’ in, result of : aging 
of, A (6) 375. 
heat, hr as, A (12) 641. 
high-temperature, diatomite for, A 
Snes: porous, method P (il 


temperature, thermal-conductivity tests 
, apparatus for, A (5) 

high tension, P 377, P 582. 
high-tension, Japanese, A (2) 120. 

high- tension, materials for, A (2) 120. 

high-tension, microstructure of, A (11) 582. 

high-voltage, annealing of, P (7) 423. 
Se design and assembly of, A (12) 


high-voltage substation, radial cracks in, cause 
of, A (6) 375. 

hollow, firing of, P (7) 426. 

thermal-conductivity of, A 


A (6) 372. 
of, exposed to electric 
shocks, A (12) 
porcelain, casti 4 and plant arrangements 
for, A (7) 4 422. 
ic stress lines in, determination of, A 


high-voltage, design and assembly of, A (12) 


large, manufacture of, A (3) aye 
low-tension, nepheline in, A (7) 4 
size contro’ of, eat a data on, * (12) 623. 
test methods for 
oom body for, P (1) 45. 

for, P (10) 535, P (11) 582. 

, power losses in, study of, B (6) 361. 
refractory, support for electron discharge, P (3) 
refractory ear extrusion of, for vacuum 

tubes, A (5) 
solid, electrical (ar of, A (12) 623. 
spark plugs, Hy te porcelain for, A (3) 187. 
structure, P (11) 582 
strut ty , compensating, P (10) 535. 


supporting pin of, P 
In ia Co. See Manufac- 


turers. 

Internatioual Riéntgen vs. Solomon’s Unit for 
radiecion study, A (4) 269. 

International Standards tion. See Socie- 
ties, technical, American Standards Associa- 
tion Techical Comm. 

Invar, thermal expansion of, data on, A (3) 212 

Iodometric determination of chromium end man- 
een with persulphate, A (11) 594. 

ic iron, method for, A (6) 391. 


joan emission, positive, from platinum films on 
glass, A (7) 407. 
of glass, BrO: + NazOs, A (12) 611. 


Tonic exchange, in colloidal aluminum silicates, 


mechanism of, A (12) 632. 
Ionization, phenomena of, B (6) 392. 
Tons and crystallographic conversions, action of, 
in reactions in solid state, A (8) 470. 
electrodialyzable, in soils, factors affecting 
amount of, A (8) 470. 
similarly charged, separation of, from soils, by 
electrolysis, A (8) 470. 
Iowa, nonmetallic minerals in, A (1) 54. 
Iron, cast. See also Meta!s for enamels 
cast, annealing of, theery of, A (2) 84. 
enamel adherence on, studies on, A (10) 516 
enameled, report of committee on, of 
Enamel Div., American Ceramic Society, 
A (10) 516. 
enameling of, A (2) 82, A (8) 442. 
for enameling, def ects of, cause and preven- 
tion of. A (4) 226 Il, A (6) 346, A (9) 482. 
for enameling, oaees for firing, A (6) 349. 
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pottery, Saar... in, A (6) 339. 
dust problems in, A (3) 190. 
ng equipment or, 202. 
for, A (3) 
U. S., from English 
problems in, physi 
to, B (5) 333. 
progress in, A 
rationalization 
(3) 213. 
refractories 
in 
Institutes. See Research laboratories. 
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steam-tight, wet-steam pressure of, A 
(11) 584. 


Kaiser Wilhelm Institute. See Research labora- 


Kallauner and Matéjka cited on clay decom 
tion tests, A (4) 277; rational anal 


(10) 517. | chinaware of, A (7 


enamels on, rw y! of, A (10) 516; dis- tes of rubidium and i A 
cussion of, A (10) 516. Kaolinite and la 
expansion and of, effect of, on 
enamels, II, A (6) © mullite. iron compounds as 


expansion of, tests om, A (11) 586. tnineralizere for, A (2) 111. 
method for, 
pearlitic, A (9) 486. C12) 633. 


gray, research on, A (2) 82 crystai structure of, 
tectics, constitution and forma- mullite transformation of, A (2) 111, A (5) 312. 
A (2) 82. the Island terminal moraine, 


enamels for, P (4) 230. A (4) 266 
aad steal, ‘enameled, A (10) 538 Kaolinite clays. See 
wet-process enamels for % stacking, Kaolinization, phenomena of A (1) 54. 
and firing of, A (3) 160. Kaolins, calcining of, in 
in cements ferrous cement, A (8) 441. on color tone > ultra-marine, A ag 471. 
detection of, methods for, A (5) 326. in cements, feasibility of, A ge ty 
enameling of, process for, P (9) 483. chemico-genetic problems in, A (10) 540 
“erystal etched,” production of, A uses and output of for 1930, 
for enamels, defects of, A (9) 482 and clays, mineralogical statement of, A (1) 54. 
in oa electrometric determination of, A ' ye (10) 540. 
4 
in Sm sands, thiosulphate titration of, A (4) 


12, A (2) 82, 
enameling, science of production of, A (9) 
of, A (8) 442 


sheet and cast, enameling of, grinding control of 
enamels, A (9) 481. 

sheet, enamel adhesion on, A (2) 81, A (5) 293 dry distillation of, A (3) 200 

sheet, enamels for, plant problems in, A (10) drying of, reactions of caused by, A (5) 330 
516. flotation of, tests on, A ay OO 

foreign, exqpeentins data on, A (12) 635. 


sheet, vitreous enamels for, A 
and enamels, use of, A (6) 348. 


and steel, chemical analysis of, B (7) 431. in 
white ground coats for, process of, A (2) 82. « grain-size, data on; methods for, A (9) 504 
Iron ores. See Ores, Iron, II, A (12) 637. 
en oumot in glass, light absorption of, A (1) 15. grain-size, form, and degree of division of, 
in on Seung of dolomite refractory A (9) 504. 
‘wieske. A (1) 39 heating behavior of, studies on, A (3) 209 


pigments from, P (7) 432. 

pigments from, red, manufacture of, Oey 

es ts from, yellow, preparation of P (3) 
thermal dissociation of, for cement firing, A (3) 


ydrogen, in, at high 
temperatures, A (4) 278. 
titanates. See Titanates, iron. 
See 
See Weathering. 
a-lime silica glass solubility 
I-III, A (5) 296 
, factors in, data on, A wy 471. 
substitution of, mineral aa (8) 471. 
Italy. See also Industries, I 
ek, medieval, A (2) 76. ‘A (4) 239, A (11) 


artistic ceramic ware of, A (5) 287. 
enamel industry in, art of, history of, A (12) 


609. 
glass, craftsmen for, medieval, A (4) 239 
glass, optical, manufacture of, A (12) 613. 
majolica of, A (11) 550. 
pottery of, materials and methods of manufac- 
ture in, A (8) 437. 


aot heat of formation of, study of, A 


Japan, architecture 6 of, A (2) 
. ery of, discoveries 
A (7) 


Hungarian, treatment and use of, A (8) 467. 

hydraulic properties of, B (3) 210 

lower Silesian, and clays, casting properties of, 
A (12) 622. 

and lime, ed mixtures, mineral formation 
from, A (2) 7 

and lime at 
heating, A (3) 157. 

liquefaction studies on, by alkalis, A (4) 278. 

lithologic studies of of, A (3) = 

mining of, European methods of, A (6) 386 

N. an high-quality, A (2) 133. 

ph BG) foo properties of, alteration of minerals in, 


physical properties o of, effect of firing tempera- 
tures on, A (6) 387 

preparation of, methods of, A (2) 141, A (5) 335 

primary and , for eae 
ware manufacture, B (8) 474. 

pure, tale additions in, effect of, on firing be- 
havior of, A (12) 621. 

purification of, slip methods for, A (2) 141. 

raw and fired in glass, be ye A (9) 484. 

refined, of, A (2) 133. 


research on chemical and problems 
in, A (10) 540, A (12) 634 
secondary, 


progress of, with static 


for firebrick mix, for alumina con- 
tent and refractoriness increase, A (12) — 
and shrinkage of, interdependence of 


couthnae “of, process for, A (12) 633 
of, in western Europe, A (5) 322. 
U inian, for aluminum, deposits of, A (5) 312. 


industries and chief products of, 4 A 600. 
insulators in, high-tension, A (2) 1 
in industry in, in 1931, A i 4 
formation. See Colloids. Kayser cited on method for silver ‘plating of glass 
ena glass. See Glass, Jena. and porcelain, A if{— 
colored enamels for, in art schools, Keen-Raczkowski, box nent of, on soils, 
A technique of, A hing 


Keene’s cement. See Cements, Keene's. 
Kelly tube for sedimentation tests on Portland 
cement, A (5) 332. 


Kattaway cited on for plating of 
glass and porcelain, A (8) 436 


syathetic B (2) 76 
ohnston, H. L., cited on tests on heat transfer 
through refractories, B (2) 116 


for 
tories. 
for 
enamels on_ 
2) 
155 
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Kennedy collector for fly ash, A (4) 254 
Keppeler cited on cooling smoke © research, 
eutectic melts in glassmelting, do 


steel” for clay grinding machines, 
A (4) 255. 


See Cements, Kestner. 
Earths, diatomaceous. 
(3) 185, A (12) 641. 

wor uses of, A (6) 386 


. See a 
as heat insulator, A 
for insulation and filteri 
for kiln insulation, A (11 
and use, 
A (4) 267. 


for silicate-bonded body, process for, P (1) 41. 
4 tunnel, and refractory slag for, P (5) 
Kiln gas. See Gas, kiln. 

Kiln marks on rye 4 brick, causes and correc- 
of refractories, types of, B (6) 373. 
types 

Kins, P (il 


annular, 385, P (9) 501. 

annular, fuel feeding installations for, types of, 
A (10) 538. 

anoular, thermal calculations for, A (2) 126. 

atmospheres in, chemical nature of, A (11) 587. 

bisque and glost, gas-fired, “‘Elfurno,”’ A (4) 


for bloated ae cts, A (9) 491. 
brace — , P (1) 53. 
brick, P (1) 54 
combustion reaction in, A (9) 500. 
for Ay and hard-fired, A (2) 127, 
4 
Pa. crude oil firing, A (8) 465 
firing of, improvement in, A (3) 178. 
flat- topped, advantages of, A (6) 381. 
heat concentration in, method for, A (3) 199. 
mechanized, for drying and firing, A (8) 465. 
multiple-recuperator system for, A (4) 259, 
A (8) 465. 
natural gas for, A (1) 5i. 
temperature distribution in the ground under 
kiln, importance of underground water 
level, A (4) 259. 
and tile, firing of, B (9) = B (10) 539. 
or tile, tunnel-like, P (7) 4 
calcining and muffle, for, A (1) 37. 
“carboradiant,”’ semimuffie, A (3) 184, A (11) 


ears for, P (6) 385, P (10) 539. 
for cellular blocks, P (8) 455. 
cement, dust recovery in, A “3 226. 
magnesite linings for, A (1) 36 
Portland, changes occurrin in A (10) 515 
refractories linings for, A (5) 3 
alumina blocks toe for, 
rotary, reactions in, research on, A (5) 291. 
rotary, research on, waste-heat boiler design 
for, XXIX, A (1) 65. 
rotar unfired magnesite refractories for, 
AG ) 417. 
eimai principles for, A (9) 480. 
ceramic, P (10) 539. 
chamber, for pottery firing, P (10) 539. 
chamber, ring, and zigzag, chimney draft of, 
water-smoking for, A (12) 629. 
chamber, Russian single, waste heat in, A 
(2) 128. 
circular, conditions for correct functioning of, 
A (5) 317. 
domes for, A (10) 537. 
five-chamber brick, P (7) 426. 
measuring apparatus for supervision of, 
A (11) 587. 
tunnel, in U. S. and England, A (2) 127. 
coke, refractory materials for, I, A (8) 459. 
combination chamber with annular and zigzag, 
for low fuel consumption, A (1) 50. 
construction of, defects in, A (11) 587. 
continuous, in brick plants, A (12) 631. 
capacity of, calculation of, A (6) 381. 
experimental “studies in 1930, 
iety of Ceramic Mfrs., A (3) 1 
firing data on, comparison of, A (6) Sel. 
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pant of, A (1) 52. 
output in, A (8) 465 
low output of, causes of, A (6) 381. 
mechanical firing of, A (3) 198. 
ts, economic aspect of, I, A 


Crystolon bats for, advantages of, A (3) 185 
ee See also Kilns, electric. 
ting, continuous, electric, A (3) 199, 
“A (8) 7, A (10) 538. 
decorating, gas or electric, A (4) 258. 
= decorating white ware, A (3) 198. 
esign data i _ — form, A (4) 258. 
385. 
downdraft, “bring fritted glazes for faience 


of, A (6) 382 
for firing roofing tile, 


draft for, mechanical, A (10) 537. 

Dressler small muffle, A (6) 382. 

viewpoints on, A (3) 199. 

52. 
circular, of Ajax Electric Co., A (3) 199. 
heating element for, P (7) 426. 
recuperative, for decorating, A (5) 317. 
refractory oxides for, use of, A (2) 110. 
short-circuit, melting ar of minerals in, 

A (7) pan A (12) 62 

—s pes of, in U. S. and Europe, A 


“Elfurno,” gas fired-, for bisque and glost ware, 
A (4) 258. 
enamel. See also Furnaces, enamel. 
enamel, electric, Hagan, I, A (11) 555; II, 
A (12) 608. 
enamel, types of and use of, A (6) 350. 
equipment for, P (12) 631. 
g of, causes and results of poor conduction 
in, A (6) 381. 
firing of, methods for, A (6) 383. 
firing technique of, A (11) 587. 
firiag technique of, relation of, to colloid 
chemistry, A (4) 259. 
flue construction for, P (10) 539. 
fuels for, consumption and costs of, A (1) 51, 
A 2) 129. 
gas, for firing colors, A (11) 599. 
gas, for firing terra cotta, A (4) 252 
burners for, in tile or pottery manu- 
facture, P (1) 54. 
gas-fired, small, for testing and production, 
A (11) 586 
gases in, effect on firing gold on ceramic ware, 
A (5) 287. 
glass. See also Furnaces, glass; Leers. 
for curved glass, use of, A (1) 18. 
and enamel, concrete roofs for, A (9) 499. 
firing technique of, A (11) 587 
flowin 1 for melting om, A (8) 450. 
mi grog changes during operation of, 


gilost, wit for firing tile, A (11) 586. 
heat balances for, A (8) 466 
heat requirements types for firing 
brick, A (4) 259. 
high-temperature resistant, A (11) 586. 
Hoffman, annular, water-smoking of brick in, 
A (1) 52. 
vs. Buhrer zigzag, A (3) 199. 
Leeds & Northrup pyrometer on, principle 
of, A (6) 381. 
refractories, doors for, A (3) 200. 
were of firing period in, A (9) 


insulation of, A (2) 126. 

insulation of, porous material for, A (11) 587 

intermittent, observations on, paper on, A 
(2) 143. 

laboratory, design of, and tests on, A (3) 199 

laboratory, semimuffle type, “‘carboradiant,”’ 
A (3) 184, A (11) 586. 

laboratory, for tests, A (3) 199. 

lime and cement, refractory coating for, A 
(5) 310. 


downdraft, mechanical! 
downdraft, periodic, 
A (2) 118. 
586. 
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Kilns (Continued) 
lime, fire brick for, types of, A (8) 459. 
lime, graduated linings for, A. for, A (3) 182. 


lime, te dolomite brick for, A 
(10) 330. 
linings for, from molten refractories, A (4) 247. 


heat balance in, A (9) 409 
i black Dinas (brown silica brick) for, 


gas, for firin 
oil ‘fring, use 


change of, into zigzag, A (12) 629. 
gas, ceramic ware fired in, A (10) 545. 
operation of, observations on, A (4) 257. 
stokers on, use of, A (6) 381. 

pottery, construction of, P (9) 501. 

pottery, Roman, at Throlan, England, A (4) 


for, from pure magnesium oxide, 
A (4) 247. 
refractories for, standard specifications for, 
A (12) 618. 
refractories for, ultra-red radiation of, A (2) 
110. 
ring, for brick, heat ty} 4 A (2) 127. 
crude-oil fired, for brick, A (9) 4 
firing rate of, A (5) 318. 
mechanical stoking of, A (1) 52. 
revolving, of Harrop Ceramic Service Co., 
A (6) S82. 


for stoneware pipe firing, A ae 

temperature distribution in, 

ventilation in, A (9) 499. 

be -smoking of, amount of air for, A (6) 
2 


A (4) 259. 


roofs for, concrete, for firing enamels and glass, 
A (9) 499. 

rotary, for extracting aluminum salts from 
clay, A (1) 39. 

rotary, gas firing of, advantages of, A (5) 320 

semicontinuous, firing and operation of, A 
(11) 587. 

Siemens- Martin, construction and operation of, 
A (6) 382. 

special, for blue roofing tile, A (1) 50. 

steel and cast-iron for, ~ Sa A (7) 404 

stoneware, control of, A ay] 

study of, 

technical e 
cate of A 

temperature-control for, > (7) 426. 

for terra cotta firing, wiv for, A (2) 125. 

thermal insulation of, A (7) 4 

tile and brick, firing of, and fring management, 


B (9) 500. 
tunnel; A (3) 197, P (3) 202, P (5) — A (6) 

392, P (7) 426, P (8) 467, P (10) 539 

car lubrication in, A (9) 499. 

cars for recording temperature in, A . 2) 629. 

cars for, and refractory slag, P (5) 32 

for ceramic ware treatment, P (9) s01. 

characteristics of, advantages of, over cham- 
ber or circular kilns, A 58. 

draft control in, P 

for earthenware, P (6) 385 

electric, economic firing of, A (5) 320 

electric, Moore-Campbell, for enamel 
pottery firing, II, ry (3) 197, A (6) 382, 
A (7) 425. 

firing control of, by instruments, A (9) 4 

gas circulation in, control of, A (3) 198, 
P (10) 539. 

gas, use and advantages of, A (4) 258. 

gas-heated, for firing porcelain, P (6) 385 

heat treatment of ceramic ware in, P (3) ‘ 
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ant in A (8) 465. 
improvements in, A (4) 
kiln furniture for, A+. of whiteware 


A (3) 197. 
multi-burner type, white A 198 
with multiple-conveyer tracks, P (6) 385 
for pottery, less —— of, A (6) 382. 
, outline of, A (3) 197. 
obertson, junior-type, for porcelain, A (1) 


50. 
roofs for, P (6) 385. 
round, for firing dinnerware, A” 50. 
small, for color firing, A (3) 
small, and loading of, A tia) a0. 
temperature measurement in, means for, 
P (6) 385. 
treating ceramic articles in, P (1) 54. 
twin, (8) 466. 
types and use of, A (3) 197. 
for whiteware firing, A (3) 198. 
tunnel kiln, movable units for, A (10) 537. 
types of, for firing systems, research on, A (9) 


types at Leipzig Fair, 1932, A (7) 426. 

vertical, — for supercement manu- 
facture, A (3) 157. 

walls for, apparatus for application of refrac- 
tories to, A (6) 372. 

walls for, ““Molite,” data on, A (11) 571. 

waste heat from, for roofing tile, A (4) 259. 

— heat from, types of, and uses for, A (7) 


425. 
Woodall-Duckham, circular, tunnel, A 2 126. 
zigzag of Buhrer, vs. Hoffman kiln, A (3) 199. 
sigzag, change from periodic kilns to, A (12) 


zigzag, termination of firing period in, A (9) 499 
— of crystal growth, equation for, A (12) 
Kinon mirrors oring, process for, A (1) 18. 
Kips Bay puiverizers Pulverizing appa- 

ratus. 
sky and Kurovskaya, cited on fluorine 
volatilization in melting glass, A (9) 484. 
Kjeldahl method. See Methods, Kjeldahl. 
Kauth, H., cited on ref; ories standardization 
in Germany, B (3) 21 
Korean alunite. See Alunite, Korean. 
wey yr for glass tube manufacture, 
(9) 
Krause, Robinson, and Andreasen cited on 
pipette method for fime particle-size de- 
termination, A (5) 332. 

K:SisOs, re relations of, under pressure, tests 
on, A (5) 325. 
Kukkerseit (oil a. chemical analysis, , and 

specific gravity determinations of, (5)'329. 
Kundt cited = plating method for glass and 
porcelain, A (8) 436. 


Laboratories, refractories for, A (2) J 
research. See Research laboratori 
Laboratory pone use of Py sets for, “A (5) 317. 
magnesium oxide for 


) 247. 
ucts Co. See Manu- 


Laclede mullite. See Mullite, Laclede. 


ue, R., art glass of, A (2) 75, A (11) 550. 
Wigh cited on sedimentation 
particle-size determination, 


A (5) 331. 
beth delftware. See Faience, delft. 
Laminar flow, theory of, Engler viscometer for 
measurements of, A (7) 430. 
Laminated glass. See Glass, laminated; Glass 
apparatus, laminated glass. 
tions in brick, common, elimination of, 


Lamps. S Iso Glass for lighting. 
colored glass for, P (1) 25. 
electric, etched glass, mixture for, P (10) 527. 
uviol and thorium, for glass-absorption mea- 
surements, A (5) 298. 


| 
metallurgical, —- for, refractories require- 
ments of, A (1) 35. 
tories for, characteristics of, A (1) 36. 
metals for, heat requirements of, A (7) 423. 
4 muffle, P (11) 589 
Dressler, A (3) 197. 
electric, economy of, A (1) 50. 
fuel consumption in, calculation of, A (8) 444. 
f red uranium glazes, A (4) 221. 
A (2) 127 
A 528. 
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kenge, cited on autumatic temperature regulation 
ic forces of continuous or alternating 


Lap, definition of, A (5) 285. 
Lapping, : epparatusfor. See Grinding apparatus, 


ng. 
for — sets, method for, P (12) 602. 
M., cited on distillation of 


‘ests. 
and Bolomey, for nonuniform grain 
distribution, A (12) 638. 
Schultze-Hardy, for ery of ferric 
hydroxide hydrosols, A (11) 594 
Lead in calcium oe (bone ash) determina- 
tion of, A (2 
colorimetric method for, A (12) 638. 
in glass, enamels, and — P tik 598. 
in rocks, determination of, A (11) 594 


for crystal study on 
and results of, A (7) 
Leadiess glazes. See Glazes, lead. 
LeChatelier cited on glass research, A (2) 89 
, A., cited on firing with heavy oil, paper on, 
x (2) 143. 
Leers, Ses also Glass apparatus, 
annealing; Glass apparatus, leers. 
annealing, electric, P (2) "i. 
electric heat for, P oy 
and ey for glass, P (5) 304. 
ey 01, P (2) 104, P (6) 364 
P (8) 453, P (9) 488, P (9) 489, 
10) 526, P (11) 565 
ractories for, method of use, B (10) 524. 
for ty glass, thermal nonstability of bottles 
in, A (8) 449. « 
combustion chamber for, P (5) 303 
—e. periodic and continuous, A (11) 


development of, Ag (1 
feeders for, P (6) 364 
heat regulator, P 
heating of, P (10) 525. 
insulated roller for, P (6) 364. 

loader for, P (4) 242, F (10) 52#. 
nvuffie-furnace, P ( 525 

muffle-tunnel, control of, P (3) 174 

for plate gene, 7) types of, P (2) 103, A (12) 613. 


(12) 6 
Leipzig Fi 


524. 


air. See Eshibitions. 
Leitz 
Lens, auxili 


Lepidolit ‘mica lain bod 
mica in porcelain y, P 
Lepol furnace. See Furnaces. 
Leucite, acid attack of, as source of alumina and 
potash, A (5) 227. 

nitric acid treatment of, P (6) 393. 

potash in, A (1) 58 
Leuk 


, for ecting te’ 
ultifocal, optical. § lass, ical. 


white cement, manufacture of, 
A (1) 10. 
Levi on structural formula 
A (5) 3 
Lib See Manufacturers. 
apparatus, lift chains, data on, A (12) 627 
Light oy advertising uses, A (7) 400. 
diffusion of, in ss, properti-s and classifica- 
tion of, A (5) S00. 
in opal ‘glass, absorption and scattering of, 
A (6) 359. 
polarized, piane-, in microscopical tests of ores 
and metals, A (12) 637. 
“Ulbricht globe’ for measuring permeability, 
oye diffusion, and reflection of, 
A (5) 296. 
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absorption of glass colored by iron oxide 
A (1) 15. 


brick. See Brick, Ss. 
See also Glass for lighting. 
oot-candle standards, and paint as tool for, 


(10) 544. 
relation of, to vision, B (3) 171. 
‘ seflectors, porcelain steel, power of, 
a 


Lignite, artificial of, for improve- 


ment of, A (4) 262 
ement, A (4) 262. 
rehloride, for Portland 


n Gan neutralizing the effect of, 
A (6) 367. 


carbonate of, special uses for, A (3) 157. 
in cements, ‘of, in relation to 
i A (7) 402. 
free, ant ‘cement determination of, A (2) 137, 
in cements, test —— for, A (12) 604. 
glycerol method for, A (3) 209. 
hydrated "x and unhydrated, estimation of, 
phenol method for determination of, for 
cement analysis, A (9) 504. 
fk en by-products as retarder for, A (4) 226 
ydrate of, Portland cement 
hardening, A (1) 9, A (5) 289. 
and kaolin, reaction progress of, with static 
heating, A (3) 157. 
and metakaolin, fused mixtures of, mineral 
_ formations from, A (2) 79. 
in Portiand cements, formula for, A (12) 605. 
quicklime, basic reactions in, titrometric 
methods in determining constituents of, 
_ A (2) 187. 
in raw mix, true value determination of, A 
14) 279. 
saturation of, degree of, A (2) 79. 
in silica brick, influence of iron — and rate 
of quartz inversion on, A (3) 1 
and quicklime, basic of, 
titrometric methods in determining con- 
stituents of, A (2) 137. 
specifications, standard, in Germany and 
Czechoslovakia, A (8) 455. 
1 on cements, 
A (12) 606 


and tin dioxide, catalytic reaction between, 
A (5) 327. 
Lime aluminates, action on Portland cements, 
A (5) 290. 
hydrated, in cements, effect on setting of, 
A (12) 605. 
e-bonded silica brick, flint in, A (3) 182. 
mer mixtures of, hydraulic properties of 
Lime kilns. See Kilns, lime. 
ec” olana mix, gypsum in, 
A (11) 552. 
Lime-sand mortars. See Mortars, lime-sand 
courting and grinding of, B (2) 124, 
magnesium, high-, 


and crushing, methods and costs, B 
al) is B (2) 123, B (2) 124, B (8) 464. 
Limestone dust in gray brick, composition of, 
A (6) 367. 
ges porcelain. See Porceiain, Limoges. 
iron ores, chemico-mineralogical and 
amen study of, in Caucasia, A (4) 


action of, 


limits of, 


and dolomite, use of, B 


Linck and Krauss cited on chemistry of gypsum, 
A (5) 291. 
blast-furnace, refractories for, A (9) 494, 
A (12) 618. 
for furnaces. See also Furnaces, linings for; 
Refractories, furnace linings 
for copper melting, A (5) 309 
crucible, P (1) 41. 
induction, A (10) 537. 
induction and _ coreless, 
A (1) 36. 


refractories for 


ceramic raw materials, A (2) 143. 
Lasure (color coating) for glass, method for, ‘ 
A (5) 297. 
Lateritic soils. See Soils. Ae 
Laumontite, gas sorption by, A (2) 137. Lim: 
Laws. See also Analyses; Charts; Methods; 
, produ on of, 
Lead-free enamels. See Enamels, lead-free. 
Lead glazes. See Glazes, lead. 
Lead oxide glass. See Glass, lead oxide. 
Lead oxide chemical tests A 328. 
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(Continued) 
induction, unfired brick for, A (2) 115, A 
(11) 575. 
ite for, A (11) 575. 
refractories for repair of, A (6) 372. 
cement, high alumina blocks for, 


for cement kilns, A (1) 
cupolas, A tai) 575. 


ling 
(9) 483. 
ieee for glass ‘manufacture, 
4s porcelain, A (7) 420. 
kaolins 


Liquids, flow See 


A (4) 279. 
lizati 


refer Bibliographies. 
Lithium, separation 
sodium with dioxane, A (2) 137. 
Lithium carbonate. See Carbonates. 
abrasives. See Abrasives. 
L., cited on coatings for 
tactories, A (4) 


a tus, and cranes, contact rolls for, 
A (12) 627. 
particle-size determination of, methods 
for, A (5) 331. saepediebeeiaed 
1 eyr glassware. 
Seebere cited on cooling smoke research, A (4) 263. 
Los ies Brick Co. See Manufacturers. 
Louvre Museum. See Museums, Fogg. 
Low's method. See Methods, Low’s. 
Lubricants, for ball bearings, control of, A ‘3 378. 
graphite as, in glass manufacture, B (6) 380 
hi system for, heavy greases, 
A (12) 627 
mechanism of, A (9) 508, A (11) 599. 
ies, conditions of use, and apparatus for, 
B (12) 628 
system for, filtering devices for, A (6) 378. 
— 4 for heavy and light machinery, 
for, mechanical A (2) 122, 
A (4) 256, A (6) 378, A (10) 544 
system for, recirculating, A (4) 256. 
for tunnel kiln cars, A (9) 499. 
apparatus, r-—eT and ection 
for clay-gun screw drives, P (6) 
mechanical, A (2) 122, A (4) 256, 
A (6) 378, A (10) 544 
stained giaas, modern, A (11) 550. 
porcelain ) 
ee See Glass, luminous. 
ware. also Glass, crystal; Glassware, 
uster 


types of, A (3) 151. 
Lusters, classes of, mixes for, A (11) 549. 
See Glass, Lustraglass. 
“Luv extra,” antimony oxide, for white opacifier 
for enamels, A (9) 481 


Macbeth-Evans Giass Co. See Manufacturers. 
M production processes of, 
B (1) 56 
in dolomite, extraction pooeee for, P (9) 507. 
fritted, iron in, production of P (i2) 620. 
plastic, composition for, P (3 ) 158. 
in raw materials for Portland amaees, A (2) 80 
and talc as base for refractories, A (4) 248. 
Magnesia ferrite in magnesite brick, X-ray in- 
vestigations of, A (4) 248. 
— refractories. See Refractories, mag- 


Magnesidon for electrical steel industry, proper- 
ties and use of, A (12) 619. 
and use for refractories, A 
(11) 573. 
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its of, A (5) 313. 
efractories, 


calcined, development, 1931-1 A 619. 
, and chrome ore, for refractory 


for crucibles, physical tests on, A (5) 312. 
dead-burned, souring of, — (12) 619. 


of, A (11) 


electrically fused, tests on, A Gy 573. 
in Greece, deposits of, A (2) 113 
mining and processing of, A (11) 574. 
mol of refractories from, P (7) 418. 
physical, A (11) 573. 
uction and use of, B (11) 577. 
A (2) 113. 
A (5) 323. 


Bosnian di 


workability t (11) 577 
of B Refractories, 


Magnesite brick. See Refractories, magnesite 
Magnesite refractories. See Refractories, mag- 
Magneto, calcium separation of, molybdate 
magnesium. 
Magnesium chlorides. See Chlorides, 


sium. 
orthosilicate, 
(6) 369, A (11) 574. 
um oxides. See also Oxides, yy 
for crucibles. physical data on, A (10) 531. 
pure, ceramic masses from, A (4) 247. 
cement. See Cements. 


um sil alkali-free, composition of, 
uf: of, P (5) 334. 
manufacture 
ting ng apparatus. 
on eter, for geophysical prospecting, A (3) 
Maintenance. See Economics. 
of Bologna and Ferrara. A (11) 550. 
enamel. See also Enamels, majolica. 
eer yas less, research for discovery of, A 
materials, glazes, and of, at National 
Majolika Manufactory, A 
of M aroni discussed, A (11) 550. 
cited on volatilization of oxides in 
enamels, A oe 
anchester kiln. Kilns. 


determination of, 


and decolorizer for, A (9) 484 
determination, with persulphate, A 

Manganese ores. See Ores, manganese 
tn ea, A (i) 


oxide in glass, as orange colorant, 
inom, use of, A (9) 484. 
Reactions. 


Mansson, P., glass art of. A (9) 488 

Manuals. See Books, manuals. 

Manufacturers, Acheson Oildag Co., Aquadag for 
ceramic ware, A (11) 550. 

Ajax Electric Co., circular electric decorating 
kiln of, A (3) 199. 

Alwine Bros. Brick Co., reinforced brick 
masonry construction at, A (6) 367. : 

American Engineering Co., stokers, and coal 
and ash equipment of, A (4) 254. 

American Potash & Che Corp., borax and 
potash production of, A (2) 132; use of boric 
oxide in "= B (7) 409. 

American Radiator Co., co! 
matching process for, A (12) 607. 


enamels at, 


deposits, prospecting, and economics 
or pipes, ru 
refractories, for metallurgical kilus, require- 
tank, 
“vy 
Li 
a A 
deco 
in whiteware bodies, effect on strain between 
ultrasonic 
und calcu- e- 
lating capability of, A (4) 269. 
data A 636. 
M A 
M 
M 
Manganese, colorimetric 
method for, A (1) 58. 
Manganese per 
A (2) 93 
Manganese 
Manganese rea 
Manometers. Sce 
» Mansfield (Ohio) Vitreous Enameled Products 
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Manufacturers (Continued) 


American Window Glass Co., Lustraglass for 
schools and institutions, A (4) 238. 

Amsler-Morton Co., glass tanks manufactured 

(3) vir use of natural 


& Wilcox Co., “Bailey stud tube 
wall” for water-cooled furnace construction, 
A (6) 373. 

Belden Brick Co., barium bicarbonate for scum 
on 


Canadian t & Spar Co., feldspar grinding 
at, A (5) 323. 

Cannelton Sewer Pipe Co., firing tests on coal 
vs. natural gas, for sewer pipe, A (1) 52. 

Capstan Glass Co., green of plant and 
processes of, A (9) 

Co., compounds of, A 

Carroll, H. C., & Sons, exhibit of reinforced 
brick masonry, A (6) 366. 

Champion Porcelain Co., porcelain batch- 
a scale for uniformity of product, A (12) 


27 

Chance Bros., Ltd., manufacture of glass silk. 
use of, A (1) 18. 

of on and glassware, specialities of, A 

Climax Fire Brick Co., historical data and dis- 
cussion of, A (10) 532; plants of, A (10) 532, 
A (11) 576. 

Collins Co., grinding methods to combat silica- 
dust hazard, A (5) 285. 

Corning Glass Works, ““Corex” glass, character- 
istics of, A (3) 167; crystal ware of, A (3) 
151; Steuben Div., crystal ware of, with 
colonial trimmings, A (8) 437; Steuben Div., 
effect of automatic production on glassware 
design, A (9) 477. 

Cribben & Sexton Co., a and plant 
operations of, A (7) 404 

Des Moines Clay Co., budget pian of, A (5) 335. 

Electric Furnace Co., con-inuous enameling 
furnace for cast-iron ‘and steel products, A (6) 


349. 

Eljer-California Co., production variety and 
new ucts of, A (6) 376. 

Federal Glass Co., colored glassware of, A (5) 


Federal Tile Co., gas-fired periodic kilns for 
ware of, A (10) 545 

Ferro Enamel Co., 
houses, A (6) 345. 

— Co., Type C pulverizer of, A (4) 


‘enameled steel of, for 


Gem Clay Forming Co., use of waste gases for 
heating at, A (11) 599 

General Electric Co., photoelectric controller 
of, A (12) 626; refrigerator cabinet works 
of, A (8) 444. 

Gibson Electric Refrigerator Corp, water- 
jacketed dip-tank for ground-coat enamels, 
temperature control of, A (11) 555. 

Gladding, McBean & Co., gas kilns for firing 
colors, A (11) 599. 

Green, A. P., Firebrick Co., history and de- 
scription of, A (2) 142. 

Hall China Co., multiburner type tunnel kiln 
for white ware, A (3) 198. 

Harbison- Walker Co., refractories 
manufacture at, A (11) 576 

Harrop Ceramic ‘Service Co., revolving ring- 
type tunnel kiln of, A (6) 382 

Illinois Clay Products Co., use of stokers on 

iodic kilns, economy of, A (6) 381. 

Illinois Pacific Coast Co., glass apparatus for 
bottles and jars, A (2) 91. 

Insulated Steel Floor & Wall Co., porcelain 
ae shingles for steel house facing, A (11) 

International Lead Refining Co., Anaconda 

ceramic laboratory of, A (9) 
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Laclede-Christy Clay Products Co., Laclede 
mullite, uses for, A (9) 495. 
Libbey-Owens, merger of, in Belgian glass 
s, A (2) 91. 
in oo Brick Co., accident reduction at, 
Macbeth-Evans Glass Co., use of turn slip to 


follow uction, A (6) 395. 

(Obie) Vitreous Enameled Products 
Co., tramrail system at, A (4) 257; wages vs. 
quality-control system, A (2) 143. 

McLeod & H Co., ao of, on furnace 
linings and are B (2) 1 

Met- itan Paving Brick Co. radio advertis- 


tion of America, mining 


National Fireproofing Co., vie plant. 
econoray in gas firing at, A (10) 538 

National Majolika Manufactory, Karlsruhe, 
anniversary of, and history, A (2) 75; ma- 
terials, glazes, and firing of majolica at, A (2) 


National Porcelain Co., Robertson junior tun- 
nel kiln at, A (1) 50. 

wee ain Glass Works, description of plant, 

New Florence Fire Brick Co., uniform grain 
sizing of products, A (4) 250. 

North American Cement Corp., crushing and 
grinding of limestone at, B (by 425. 

Northwestern Terra Cotta Co., gas firing terra 
cotta at, A (4) 252. 

Norton Co., stolon bats for kiln plate de- 
sign, A (3) 1 

Peerless Enamel Products Co., furnace for fir- 
ing vitreous enamel on steel, A (3) 160. 

Pfaudier Co., manufacture of enameled steel 
tanks at, A (1) 12. 

Philadelphia Quartz Co., wore rene for 
cleaning enamel metals, 1 

Pittsburgh Plate Glass Co., ARS glass proc- 
ess of, A (4) 239. 

Pyrometer Instrument Co., optical pyrometer 

of, self-contained, A (1) 45. 

Republic Steel Corp. (Massoilin Div.), abra- 
hyd polishing stainless steel sheets, A 

Rockford Brick & Tile Co., grinder, muller- 
equipped, for clays, A (5) 305. 

Russian National Porcelain Factory. porcelain 
and glass manufacture at, A (1) 67. 

Sierra Magnesite Co., mining and calcination 
of magnesite by, A (11) 574. 

ret O., Corp., research laboratory of, A 

— & Supply Co., rebuilt plant of, 


State Porcelain Manufactory, plastic 
ornamentation for porcelain, A (2) 7 
Stockton Firebrick Co., mining of fire ve and 
uction of fire brick at, A (11) 576. 
wa Portland Cement Co., met thod and cos 
limestone and shale at, B (1) ry 
ety Glass Co., histor: | manufacture. 
tests, and development of ety glass, A (9) 


U.S. Stamping & Enameling Co., hondies ap- 
paratus for vitreous enameling, A (12) 

Walker-Hind-Sutherland Refractories Co., use 
a and Canadian materials at, A (11) 

Brick Co., description of plant, 

— Electric Co., prevention requisites 

t plant of, A (4) 2 

Westinghouse & Mfg. Co., 
insulator tests at, A (i1) 582. 

Whitacre-Greer Firep-oofing Co., gray glazed 
brick of, A (2) 107. 


porcelain 


Maps, ceramic field ma), rock classification for, 
A (6) 390. 


geological, of the earth, B (4) 267. 
U. S., gas and oil fields in, A (12) 630. 


Marble in whiteware bociies, effect strain, 


between body and glaze, A (12) 6 


enamels, A (3) 161. 
Cambridge Instrument Co., recorders and in- 
dicators of, A (3) 195. 
Molybdenum Corpora 
methods of. B (hy 48 
75. 
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,A 
-tile, rain-fall tests for, A (8) wd 
oper for, fundamental properties of, A (8) 


for, P (2) 108. 

ae acid-resistant, manufacture of, P 
reinforced brick, review of work in, A (3) 177. 
for brick wall in house, A (11) 569. 
for bridges, A (5) 305, A (10) 529. 
ceilings of, “System Mohring” type, A (4) 


244. 
common brick for, A (4) 245. 
cost analysis of, A (11) 569. 
demonstration structure tests and summary 
of, A (6) 366. 
endorsement by Common Brick Mfrs. Assn., 
and Nat. Brick Mfrs. Research Founda- 
tion, A (5) 306 
fisted. etc., for the clay indus- 
of, determination of, 
for manholes or pits, economy of, A (11) 
569, A (12) 615. 
method for use of, A (6) 366 
ormance characteristics of, B (11) wy 
— application of, in brick plant, A (6) 


research peeuteey outline of program 
for, A (6) 


for reservoir, A (8) 455. 
for ee construction, data on, A (10) 
5: 
success of, plan for, A (5) 306 
tentative specifications for, A (6) 366. 
test tae for demonstration structures. 
ot. cost of, A (1) 31. 
use of, developments in, A (6) 366. 
soluble salts in, effect of, A (8) 454. 
-_ vs. frame houses for construction, P (7) 
weathering of, symposium and bibliography or. 
B (3) 216. 
cements. See Cements, 
Structural materials. 
Masonry refractories. See Refractories, masonry 
Mat enamels. See Enamels, mat. 
Materials, ceramic. See also Ceramic materials 
ceramic, handbook on, B (2) 144. 
elastic, resistance-loss tests on, A (3) 194. 
handling and storing of, mechanical, B (11) 586 
raw, dry distillation of, paper cited, A (2) 143. 
—! finely divided, mixing apparatus for, P (3) 


masonry ; 


weight and specific gravity of, unit for, A (3) 


Materials and Equipment Div., American Ce- 
ramic Society. See Societies, technical. 
ane properties of, and atomic models, B (1) 


Maya 
Co. See Manufacturers. 
Mcleod & Henry technical, methods and apparatus 
for, B (8) 472. 
test curves for », A (10) 542. 
apparatus. See also Meters; Record- 
ing apparatus. 
for the ceramic industry, archive for, B (8) 472 
for clay stiffmess, A (2) 122 
for dilatometric measurements, A 
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dilatometer, for thermal! dilatation tests for short 
metal specimens, A (12) 625. 
for drying clays, A (1) 47. 
for illuminating glass tests, A (5) 296. 
. —— or mechanical soil analyses, A 


(12) 626 
for moisture content, phototube for, A (10) 536. 
11) 583. 


Pitot tubes, for gas v 
types of, A (12) 


er 

kilns, A (11) 587. 
for specific electrical resistance of conductor and 
resistance (1) 46. 


ensi-eudiometer, for 
ment analysis, A (5) 290. 
for temperatures, cooling of Globars using 


photographic pyrometers, A (12) 625. 
tests and methods for, A (12) 


for temperatures and volume, A (4) 256. 

for thermal expansion of refractory materials, 
A (9) 493. 

Thermo-Tel, for temperature measurements, A 
(11) 583. 


Zeiss optical, developments in, A (11) 582. 
hydraulics, and thermodynamics, B 
Mechanization of a7 dangers of, A (7) 432 
Meissen porcelain. See Porcelain, Meissen. 
er Pc State) Porcelain Manufacture. Sce 
x tions. 
ellor, mem MERICAN 
CERAMIC (9) 509 
ellor-Moore curves for load tests on silica and 
fireclay brick, B (7) 418. 
md of materials, effect of particle size 
(10) 541. 
of ‘Geddes, hafnium and zirconium, A = 471. 


wore, and enameled 


See Furnaces, metallur- 


M kilns. See Kilns, 
Metallurgical plants in Russia, A (7) 418. 
Metallurgical refractories. See Refractories, 
Metallurgy, refrac ories for, A (7) aw A (11) 57 
ract ‘or, 41 1. 
refract oriness i in, measurement of, A (12) 640. 
special refractories for, research on, A (1) 33. 
Metals, bivalent, tungstates and molybdates of, 
internal structure of, A (4) 268. 
castings, aluminum, high lighting of, apparatus 
for, A (11) 547. 
Cecolene as vapor cegreaser for, A ew 483 
chromium, colors of, and source, A (6) 394 
for abrasive resistant wear, 


A (9) 49 
coating of, by spraying, P (7) 404. 
coatings of, for porcelain, P (6) 342. 


copper-refining. — as by-product of, A 
(11) 590, A (12) 634 
for enamels. See also Cleaning of enameled 
metals; Cleaning Cleaning 
solutions; Iron, cast; Metals, 
as and strontium compounds for, P (2) 


cast iron, expansion of, data on, A (12) 608. 
cast iron and sheet steel, porcelain ename! 
frit for, A (12) 606 
castings. See also Castings 
castings, drilling of, A (12) 606. 


for, A (12) 607 
coatings for, method of, P (11 
contact zones of, studies on, A (10) 516. 
decoration of, A (11) 533. 


|_| 
“Marble” brick. See Brick, 
grace. See Glass, marble. 
Marbied enamels. See Enamels, marbled. 
Marcasite and pyrite, Réntgen rays for, distinc- 
tion of, methods for, A fiz) 633. 
Marks, T. W., cut-glass etchings of, A (3) 151. 
Mason equation. See Processes, glass. 1 , A (12) 625 
° , Masonry. See also Structural! materials. s, A (11) 587. 
clay, mortars for, A (10) 528. 626. 
from economics of, A | 176. 
Mengaroni, F., majolica of, A (11) 550 
Menzel and B 
structural 
Mercer, H. C. 
Stiege! gla 
Mercury as glass colorant, A (2) 94. 
Metal cements. See Cements, metal 
Metai tile. See Tile, 
— furnaces. 
ica 
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. Comm. reports on B (3) 215. 
wry high ‘melting-point, gas furnace for, A 
gases in, methods for detection of, A (8) 443. 
summary of studies on, A 443. 
or gilding ceramic ware, action of, A (3) 159. 
and Faraday’s research on, A (6) 351. 
and porcelain, plating of, processes for, 
A (8) 436. 
for glass, sealing of, method for, P (11) 600 
for of, (0) 287 or pottery decoration, applicatio: 
gold, - ceramic ware, I-III: refractory metals 
for, A (3) 149; bismuth. wy yom of, 
A (8) 150; metals, action of, A (3) 150. 
= nding wheels for, A (7) 397. 
for facing wearing parts, A (10) 544 
heat-resistant, for glass apparatus, A (6) 360. 
heat treatment of, ovens for, P (7) 426. 
heavy, of, by drop reaction with 
dithizon, A (10) 543. 
hydrogen-sulphide group, tion of tanta- 
obium from, 11) 594. 
wort fsa malleable, dry polishing of, A 


iron and steel, for enamels, nondestructive test 
methods for, A (11) 555. 

heat requirements of, A 

lath of, for brick veneers, P (8) 455. 

mass spectra of, A (1) 60. 

— of, burning glass in furnace for, A (2) 

nonferrous, A.S.T.M. Comm. report on, B (3) 


nonferrous, Brinell, Rockwell, and scleroscope 
hardness tests — A (1) 46. 

plane-polarized ht microscopica! investi- 
gations of, A Gd 6s 

for plating glass ocesses cited 
— er, gold, copper, and platinum, A (8) 


polishing of 
for. B (2) | 
of, effect of temperature on, A (9) 


rare, bands of, in colored glass, A (10) 520. 
Réntgen-tay analysis of, process for, A (4) 269. 
sheet, apparatus for working and treating 
drawn object of, A (7) 404. 
Guess of, for enamels, A (7) 403. 
ye to prevent defects in, A (10) 517. 
e led use of, A (4) 229. 
enamels be defects in, A (3) 161. 
for, econom , A (4) 227. 
enamels for, effect of furnace gases on, A (2) 


enamels for heavy pieces of, A (6) 346. 
enamels for, relation of coefficient 4 expan- 
sion to cross-bending strength of, A (2) 83. 
pickling of, control of, A (11) 554. 
stam , for enamel containers, process for, 
A (8) 443. 
rolling of, grinding billets for, A (11) 


tion of graded abrasives 


steel and cast-iron, for enameling, methods for, 
A (7) 404. 

steel, stainless sheets of, abrasives for finishing 
of, A (11) 547. 

for terra cotta construction, A (3) 187. 

thermal expansion coefficients of, at high tem- 
peratures, A (12) 626. 

viscosity-temperature relation in, tS (9) 503 


Meters, combustion, ratio, A (2) 12 


orifice, and gas-expansion factor, rn (11) 584. 


Methods, See also Analysis; Chari 


volumetric displacement, P (1) 49. 
of, relation ween his- 


decomposition 
yoy ZnO and its catalytic activity vy _A 
physical-chemical B (5) 321. 


3; Laws; Proc- 
esses; Research; Tests. 
for alkalis, 5 Lawrence Smith tests, A (2) 135. 
autoclave. See Autoclaves. 
for um determination, ee A (9) 506 
for brick, paving, tests + A()1 
masses by process, 


colorimetric,  o lead determination, A (12) 638 
colorimetric, 


(4) 274, A © 
beg ay} for porcelain insulators, stress lines 


in, A (6) 376. 

for enamel batch fineness, Cooke, A (12) 606. 

for enamels, boric acid test, Kénig and Spitz, 
Leonhardt and Zschimmer, A (8) 442. 

for enamels, Steet. powder test for iron 
and metal, P 

Fourcault and Libbey-Owens, comparison of, 
A (4) 240. 

a to prevent glass devitrification, A 

Fourcault, for temperature ratios in glass tanks, 
A (7) 408. 

ae. for window-glass manufacture, A (1) 


“Free Vane,"’- pilot control, for pressure and 

temperature control, A (2) 121. 

for gas, wirig humidities of, wet- and dry- 
bulb, A (11) 588 
for gases in metals, detection of, A (8) 443. 
for glass, alkalis — Sullivan and Taylor oxa- 
late, A (4) 233 

alterability tests for, investigators’ results 
cited, A (3) 162. 

chemical resistance of cast plate, Turner, 
Russian Silicate 

Bureau of Standards. A (9) 485. 

constituents of, methods cited, A ic) 445. 

dipping and flow, for plate glass, A (9) 487. 

Griffith “Bruch theory,” for temperature ps. 
tearing strength of, A (8) 448. 

laminated, “‘triplex"’ and “neotriplex’’ proc- 
ess for, A (6) 357. 

Libbey-Owens, Fourcault, Bicheroux, Pitts 
burgh Plate Glass Co., and flow (Ford 
Motor Co.), A (2) 95. 

Mason for specific volume 
study, A (7) 405. 

molten, viscosity of, A (4) 233. 

Owens, flow in the automatic work- 
rar A (6) 356. 

safety, tests for qualit of, A (3) 168. 

safety, Triplex and t methods for, A 
(6) 357. 

tank blocks, hydrofiuoric acid for tests on, A 
(2) 115, A (4) 247. 

tubes of, Korolev method for, A (9) 487 

oa sen artificial solarization, Winter, A 

for glass furnaces for melting, Zotos, 4 as 625 
for glass pots, glazing of, Scholes, A 

glycerol, for free-lime 2 209. 
glycerol, lime solution, and calorimeter, for free 

yo oxide and hydroxide estimation, A 

gravimetric, for titanium determination and 

separation, A (10) 543. 

hydrometer, for soil analysis, dispersion studies 

on, A (4) 280. 

MRT ine, for cement analysis, A (1) 


for iron detection by Berlin blue and thio- 
cyanogen reactions, A (5) 326 

Kjeldahl and Lambris, for determination of 
nitrogen in coal, A (5) 319. 

Low’s, manganese sulphate for antimony de- 
termination, A (12) . 

for metals, heavy, detection of, by drop reac- 
tion with dithizon, A (10) 543. 
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for enamels, in, effect of, A (8) 443. M 
impurities i. influence of, on structure and 
properties, B (12) 609. 
pickling of. See Pickling. . 
porcelain, plating of, A (7) 421. 
powder method for, P (2) 85. 
pretreatment of, before coating, P (11) 556 
sag-resistance of, A (2) 607. 
| | A 294. ° 
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Methods (Continued) 
microscopic, for cement setting and hardening, 
tests for, A (12) 601. 


for ‘coal-ash stag action on fire 
a.” A (11) 571. 


late, for Sues separation from 
oa acids, A (8) 4 
for elutriation, 
3} ee, and pipette methods cited, A 


phenol, for pe oo determination in cement 


A (9) 
pickling baths, Tirck, for control of, A (8) 443 
pipette, and Wiegner- Lorenz waste-pipe, data 
on, A (9) 504. 
plasticity of clays, Bancroft test for, A (7) 429. 
oor Cf ceramic bodies by boiling method, A 
for pressure-volume measurements, twin-bomb, 
A (11) 584. 
for refractories, chemical! anal “a! I, A (4) 246 
refractories, test manual, A (3) 1 
reinforced masonry, tests for 
structures of, A 6) 366. 
for sands, clays, and fuels, water determination, 
by xylol, A (7) 428. 
for sands, moisture content in, xylene-distilla- 
tion, A (7) 427. 
sedimentation, for icle-size determination, 
tus for, A (5) 331. 
sedimentation, of Schéme and Stokes, A (9) 504 
silica, rapid determination of, A (10) 543. 
for silicic acid in apatites and pi horites, 
Schrenk and Ode, and Berzelius methods for, 
A (8) 472. 
for slag resistance, A (9) 506. 
for spectrographic analysis, quantitative: “‘ab- 
solute” method of Gerlach and Schweitzer, 
and “ultimate rays” method of Hartley and 
de Gramont, A (6) 
test, combined exact and technologic, A A (9) 506. 
etropolitan useums. 
— Paving Brick Co. “See Manufactur- 


Metso Crystals for cleaning enamel! metals, A (1) 
12. 
Mexico, excavations by government of, A (1) 7. 
“peasant ware,” preservation and history of, A 
224. 
pottery from, exhibit of, A (6) 340 
FeO-F e:0; m, temperature tests on, 
A (3) 202, A (5) 328 
Mica, alkaline, ferruginous, and calcareous, data 
on, A (6) 371. 
decomposition tests on, A (4) 277. 
Michaelis theory of cement eneteeios: & (9) 479 
eee ee principles of methods for, A (5) 


technique of, B (12) 640. 

Micropyrometers. See Pyrometers, micro-. 

Microscopes. See also Methods, microscopic. 

for ceramic raw materials and fired products ex- 
amination, A (4) 252. 

a cells for tests on, A (12) 


for hardness-test machines, P (6) by 
for minerals and rocks, tests on, A (12) 626. 
for factory control of glass. A 4) 


polarizing _Leitz, for tests on materia for 
ee ick, A (7) 416. 

~4 for porcelain research, A (3) 206, A 

, use of, for ceramic materials, A (3) 


for tests on enamel pontine, A (8) 442. 
types of, A (12) 626 
measurements, regular family of 
curves for, A (10) 54 
» chemical, handbook of, B (1) 64, B 


of = minerals, determinative tables for, B (5) 


of ore minerals, study of, B (5) 323. 
practical, B (4) 281. 


quantitative, statistical stud 
tions with reference to, A = 207 
for quartz determination, A (5) 332 
of high-tension insulators, A 


surements on Portland cements, A (5) 290. 
See Ex tions. 


posi 
cited on alumina de- 


Mills. See also apparatus, mills; Pul- 


A (3) 192. 
ning materials for, B Wy 474. 

cement, tube, for grinding, A (2) 123. 

for cement grinding, types of and comparison 


coal grinding, tests on, A (8) 464, 4 (9) 498. 
colloid, Hurrell A (8) 192. 
crushing and grinding, t of, A (3) 192. 
design of, tests on, A (2) 

z and flint grinding for pottery 

experimental, for standard sand, A (9) 498, A 
(11) 583. 

gtinding attachment for, P (2) 70. 

with Keramite steel clay A 255 

linings for, porcelain b' fin 

pebble, all-steel, A (2) 2 

pebble. questionnaire on, A (11) 583. 

pug, for clay preparation, features of, A (3) ot 
grinder and partying. for cutting clays, A 
1) 47,A(3)1 
pug, vertical for brick cutting, A (1) 47, A (3) 


mond, tests on use of, A (6) 383. 
Raymond roller, for direct -fire process, A (4) 


tube, air-separation, in cement industry, A (9) 


tube, for coal and clinker grinding, tests on, A 
(8) 464, A (9) 498. 
ax eg gypsum, drying and crushing of, A (5) 


types of, in oS) France, and molding 


ES of, and sieves for grinding and sifting. A 
Mills, S. , cited on crazing, causes of, A (5) 314. 
Mineral oils, water-soluble sulphonic acids of, 

manufacture of, P (2) 140. 
Mineralizers, iron compounds as, for c ing 
kaolinite into mullite and quartz into y- 
A (2) 111 
chemistry applied to prob- 
in, 


simple determinative, A “3 B (6) 386 
spectrum analysis in, B (1) 64 
tables for mineral 
physical character, blow- 
properties. (8) 4 
Minerals. 


alumina, treatment of, P 
acid, § 
A (11) 591. 
en Adirondack, theories of, A (11) 


apatite and phosphorite, silicic-acid determina- 
tion in, A (8) 472. 
ificial, ef, B (5) 323, B 


for the ceramic industry, 
barium silicate, sanbornite, form of, A (11) 589 
in British Empire, discussion of, A (12) 634. 
re and afwillite in S. Africa, proper- 
ies of, A (12) 635. 
aus group, origin of, and tests for, 1, A (11) 592. 
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Miehr, Koch, and 
termination in glass, A (4) 236. 

peace velocity oa ferric oxide sols, A (1) 59. 
and | cited on magnesite refrac- 
types of, for preparation of raw ceramic ma- 
s of 
and 

206. 
a 
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(Continued) 
or ¢ products, composition, properties, an 
a ication of, A (6) 371, A (7) 4 431. 
of Conn., B (8) 468 
a and forsterite, synthesis of, by reac- 
t in solid state, A (11) 591. 
elements in, isomorphous substitution in. A (8) 
471. 
ex ive shattering of, as substitute for crush- 
ng preparatory to ore dressing, B (6) 396. 
ee hemistry of, A (11) 591. 
of, II-II1: iaumontite, A (2) 137; 
silicie acid minerais, A (2) 138. 
genetic formation of, III-V: chemistry and 
morphology of aluminum hydroxide, A (7) 
427. 
nium, crystal chemistry of, A (11) 594. 
bara and specific gravity of, tests for, A (4) 


identification of, B (9) 501 
insoluble, ash salts from, A (1) 58. 
kaolin, B (1) 56. 
melting — of, in short-circuit electric fur- 
naces, A (7) 417, A (12) 625. 
analyses of, A (12) 626. 
monoclinic pyroxenes, crystal structure of, A (4) 
265 


Nernst mass, radiation measurements of, A (8) 
468 


nitrate, in U. S., B (9) 501 
nonmetallic, A.S.T.M. Comm. reports on, B (3) 


in Ariz., A (9) 501. 
Ark., resources of, A (3) 205. 
economics of, IX-XVI: trade marks and 
brand names, A (1) 65; traffic depart- 
ments and freight rates, A (2) 141; effect 
of trans ation methods on prices and 
values, A (3) 212, A (4) 283; large vs. small 
companies, A (5) 235; combinations and 
consolidations; products and research; 
over-production and excess plant capacity, 
A (9) 509, 
equilibrium of: MnS-MnSiO; and MnS-Fe:- 
SiOs, A (11) 595 
in Fla., A (2) 133 
flotation process for study of, A (11) 599. 
geo! development of resources in Wash., A 
(4) 
Idaho resources of, A (6) 385 
in Indiana, A (1) 54. 
industries of. See Industries. 
mineral. 
in Towa, A (1) 54 
mining of, in N. C., A (2) 133 
in Minn., geology and development of, A 
(10) 540 
in Miss., resources of, A (6) 385 
of Mojave Desert, details of, A (12) 634. 
in S. Car., value of, A (10) 540 
opaque, light in microscopical 
studies of, A (12) 6 
ore, microscopic Pharebntinin of, B (2) 133 
ore, microscopy of, determinative tables and 
textbook, B (5) 323. 
piperine, as immersion medium in sedimentary 
petrography, A (8) 471 
potassium iodate titration of, for arsenic, anti 
mneny. tin, and zinc determination in, A (12) 


nonmetallic 


rare earths, deposits and treatment of, A (7) 
426. 


in rocks, microscopic characteristics of, B (10) 
540, B (12) 635 

scandium, geochemistry of, A (11) 591. 

and silicates, technical analysis of, and determi- 
nation of rare elements, A (4) 270 

sjllimanite, mining and treatment of, use of, in 
ceramic products, A (4) 252. 

in soil, transformation of, B (2) 133. 

“ae moisture of, determinations of, 

79. 

for surfacing and roofing, P (1) 68. 

synthesis of, methods for, A (12) 632. 

tantalum and niobium, separation of, 


A (5) 


from 
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metals of the hydrogen-sulphide group, A 
(11) 594 

tests for, requirements for, A (4) 264. 

titanium in basic slags, crystal study of, A (4) 


U. S. and Canadian industries compared, B 
(10) 540. 

in U.S. in 1929, resources of: metals, B (10) 
540; in 1930, summary of, B (3) 205 

vermiculite, Colo., physical properties of, A 
(11) 589. 

viscosity-temperature relation in, A (9) 503 

world, and world politics, B (1) 55 

oo * om lead, separation of, from tin, A (11) 


and variety of, deposits of, 
) 
Mines, shaft-sinking at, costs of, B (12) 642 
aluminous refractory materials, future 
of, A (10) 532. 
of clays vs. blasting, comparison of, A (4) 283. 
of clays, machinery and costs of, A (1) 65. 
of clays, sedimentary, methods of, A (1) 30. 
coal, in Nova Scotia, A (12) 631 
coal, in Sydney, mechanization of, A (12) 631 
explosives for, handling and use of, in tunne! 
driving, A (3) 212 
in Great Britain, laws of, B (2) 144. 
of gypsite in Ariz., process for, A (11) 599. 
of limestone, B (2) 123, B (2) 124. 
of molybdenum, methods for, B (1) 48 
underground, proper level interval of, selection 
of, B (10) 546. 
Mining apparatus, cost of, A (1) 
for limestone quarries, B (2) 123. B a 124 
—— equipment, list of, B (3) 1 
art, lecture on, B (8) 
Mirabilite in glass, as alkali substitute, A (8) 447 
Mirror See Glass mirror. 
—s i, nonmetallic mineral resources of, A 
Mixing apparatus, Eirich patent counter-current 
rapid batch mixer, for ceramic materials, use 
of, A (6) 378 
for solid materials. finely divided, P (3) 197. 
Mixtec discoveries in Mexico, A (7) 400 
Mobilometers, Gardner. See Enamel apparatus 
Modulus of rupture, chart for, on cylindrical test 
pieces, A (11) 593. 
Moeller and Pfeifer, tunnel driers of, A (2) 123 
Moisture, surface, determinations of, A (4) 279. 
Mojave Desert, mineral! resources of. A (12) 634; 
— materials for whiteware bodies. A (2) 


120. 
Molding of brick and tile, P (6) 380 


Molding apparatus, P (2) 124, P (9) 498. 
electric heating coils to prevent as sand 
from sticking to patterns, A (4) 2 
foundry, of jarring or jolting type, P P ti) 49. 
ow Mes ceramic masses, removable sides of, P 
plasters for manufacture of, A (3) 157. 
pottery, economies in manufacture of, A (3) 


157. 

Molecular wir: and oxidation processes, 
data on, A (12) 628. 

Molecular See Volumes. 

Moler brick. See Brick 

Molite. See Refractories. 

Molybdate for magnesium and calcium separa- 
tion, A (4) 274. 

Molybdenum and _ tungsten, 
studies of, A (4) 269. 

Molybdenum blue for microdetermination of 
phosphate and arsenate, A (11) 594. 

ae ae Corp. of America. See Manufac- 
turer: 

Molybdenum trioxide (MoOs) crystal structure of, 

4) 


Monarch-Keller bottle-mold machine, A (6) 378 

Monnier progressive tunnel drier. See Drying 
apparatus. 

Monocalcium phosphate, action of, on Portland 
cements, A (5) 29 

Monochromators, oie double, and 
illuminator with mirrors, A (12) 625. 


K-series, X-ray 


vario- 
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resaren of ferric oxide, heat treatment of, 
A (3) 208. 
onolithic 


M See Linings. 

Mortars for brickwork, types of, A (10) 528. 
cement and lime, for the architect, A (12) 642. 
cement, natural, 


dolomite, prepara 

for high temperat 
ment, vs. ordinary, A (11) 576. 

li , formation of calcium silicates in, A 


for masonry, pate of, A . ) 455. 
mathematical formulas for, A (4) 278. 
particle-size contro! of, A (4) 250. 

(eas acid for rational analyses of, A (6) 


Pyro-mortar for bonding fire brick, B (2) 116. 
wey for silica brick, composition of, P 
(10) 

refractory, tests on, A (2) 115. 
siliceous vs. bituminous, resistance of, A (6) 374. 
stability of, on heating, P (1) 68. 

Mosaics. See also Tile, iW; 
brick, Persian, history of, A (11) 580. 
design use of, classification of, A (4) 221 
floors of, in Palestine monastery, A (2) 76. 
oo, technique of L. Comfort for use of, A (4) 


of Olynthus, A (6) 340. 
Roman, at St. Albans, A (4) 223. 
Moseley, cited on X-ray spectra of the elements, 
A (2) 134. 
Motion pictures in refractories research, effect of, 
A (6) 394. 
otors, automatic control of, designs and opera- 
tion of, A (10) 544, A (11) 585 
brush-shifting a.c., A (10) 544. 
electric, for lubrication control in high-pressure 
stem, A (10) 544, A (12) 627. 


enc , in dusty atmospheres, A (2) ~y 
induction, dual voltage connections for, A (10) 
A (12) 627. 


periodic inactivity rr complication in mainte- 
nance of, A (10) 54 
types and of, A (2) 123. 
gun. praying apparatus. 
Muffie kilns. See muffle. 
meee y yh ceramic ware firing, glaze crazing in, 
) 505. 
gas, for tempering pase, P (7) 412. 
manufacture of, P (11) 578. 
metallurgical research a A (1) 33. 
Mullex. See Refractories, Mullex 
Mullite, alumina content in, A (2) 11) 
cast, production of, P (12) 620. 
in fired clays, quantitative separation of, de- 
termination and formation of, A (7) 428. 
from kaolinite, iron compounds. as mineralizers 
for, A (2) 111 
transformation of, A (2) 111, A 
(5) 3 
1 te "A(T ) 415, A (9) 495 
physical pro ies of, effect of firing tempera- 
tures on, A (6) 387. 
production of, in Europe, A (2) 111 
Montmorillonite or smectite as constituents of 
fuller’s earth and bentonite, A (8) 467. 
Moore-Campbell kilns. See Kilns, tunnel. 
Mordenite-ptilolite and clinoptilolite, new species 
of, data on, A (8) 467. 
Murano Museums. See Museums. 
“Murmaanite,” description of mineral, A (2) 131 
ony ame linear thermal expansion of, A 
Museum of Science and Industry. See Museums 
Museums, Boston Museum of Fine Arts, rhyton 
examples at, A (1) 7. 
Brooklyn, Audac exhibit of modern and indus- 
trial art, A (5) 287. 
ont Art Institute, rhyton examples at, A 
(1) 7. 
Fogg, Louvre, and British, as art 
laboratories, A (1) 7. 
Geological Survey of, London, A (10) 540. 
Metropolitan, Athenian vase at, A (1) 7; 
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Buddhist votive tablets at, A (1) 7; modern 
design at, A (10) 513. 
Murano, glassware at, A (8) 439. 
Museum of Science 
glass-room display at, A 
dow- = workers tools in, A (2) 91. 
North many and Scandinavi 
forming collections at, A (10) 514. 
Science (London), glass exhibit, technical and 
artistic, A (3) 152, A (4) 239. 
Syracuse Museum of Fine Arts, Robineau 
porcelains, mernorial collection of, A (3) 150, 
A (7) 399. 
Toledo Museum of Art, Early American glass- 
ware at, A (3) 151. 
Victoria and Albert, double glaze Satsuma at, 
A Se: verre églomisé at, process for, A 
Mylius and Graoscheff, method of glass micro- 
chemical analysis of, A (8) 444. 
a for chemical resistance of glass, A (9) 


ery ane pe cited on chemistry of gypsum, 

) 

Nagelschmidt cited on structure and symmetry 
of complex cyanides, B (3) 210. 

Naphthalene, hydrogenation of, A (4) 263. 

Natal soils, examination of, Keen-Raczkowski 
box experiment on, A (6) 389. 


Natcoflor Structural materials, tile 
National Brick Manufacturers Research Founda- 
tion Societies, technical 


See Societies technical. 

National Fireproofing Co., Vulcan plant. See 
Manufacturers. 

National Paving Brick Assn. See Societies, 
technical. 

National Porcelain Co. See Manufacturers. 

National Research Laboratories. See Research 
laboratories 

Natural gas. Sce Gas, natural. 

Navarre, H., art glass of, A (4) 222, 4 o = 

Neodymium in glass manufacture, A (2) 8 

Nepheline, composition and uses of, in OS 
A (7) 427. 

in glass, use of, research on, A (1) 15. 
in low-tension lain insulators, in place of 

feldspar, A (7) 422. 

Nepheline-anorthite, relation of, A (11) 591 

Nepheline glass. See Glass eleolite. 

Nepheline- hilite, system of, A (11) 591. 

Nernst, W., and Tammanna, G., electric short- 

circuit kilns for ageing | minerals, A (7) 417. 


ernst mass. See M 
New England Glass Works. See Manufacturers 
Fire Brick Co. See Manufac- 


New. Jersey, Clayworkers Assn. See Societies, 
tec 

New York State College of Ceramics. See 
Schools, ceramic 

New one ‘pottery, and tile works in, 

(il 

Newcomb College. See Schools. 

Ninevah, pottery of. See Archaeology, Ninevah 

Nitric acid for treatment of leucite and other 
alkali aluminum silicates, P (6) 393. 

Nitrocellulose for glass, safety, as base, A (12) 612 

in laminated glass, use of, A (4) 2 230. 

Ni trogen in coal, Kjeldah! method for determina- 
tion of, A (5) 319. 

Noddack, rhenium discovery of, A (5) 329. 

No-Fo-T-brick. See Brick, hollow. 

Nomograms, chart of, for humidity conversions, 
A (9) 498. 

Somegee for porosity determination, A (10) 
5 


weight per cent rs. mol per cent, A (4) 281. 
Nonferrous metals. See Metals, nonferrous. 
Nonmetallic minerals. See Minerals, non- 

metallic. 
Nonmetals, types of, HC! resistance of, A (12) 
641. 
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Nonsiliceous porcelain. See Porcelain, non- 
kaolins and nonmetallic mining 
Terra Cotta Co. See Manufac- 


. See Manufacturers 
Sardinia, exhibition of, A (11) 


, Robert, art work of, A (11 
larion clays in, from Vinton ee A (8) 467 
,B (5) 323, B (7) 427 
ustries Assn. See Societies, 


‘system for hydraulic presses, A 


essure 
(2) 121. 
Oil shales. See Shales, oil. 
Oils for fuel. See Fuels, oil. 
Opacifiers, classification of, table for, A (11) 553. 
in enamels, teny and arsenic compounds 
for, A (11) 553 
data on, A (12) 608. 
fluorides and chiolith for, A (11) 553. 
thickness of, relative values of, A (2) 83. 
rp oxide and zirconium compounds for, 
A (11) 553. 
use of, discussion on, A (6) 350. 
function and action of, A (5) 314. 
for glass, A (11) 561. 
patents and literature on, discussed, A (4) 228. 
production of, P (12) 609. 
sodium cyanide for purification of, P (10) 544. 
white, for enamels, antimony oxide “Luv 
extra,” A (9) 481. 


white, titanium oxide for, in ground-coat 


Measuring apparatus; 


ers. 
on | measurements for temperature distribu- 
———— and convective heat 
(10) 536 


e fluoride glasses, A (4) 232. 
Ore, sampling and estimation of, 
iron, chemico- mineralogical and 
study of, in Caucasia, A (4) 266 
iron, and titanium, treatment of, P (5) 334 
manganese, of, for glass manu- 
facture, A (9) 
entation. See also Crystals. 
Orifice meter. See Meters, orifice. 
Orrefors glassware. See Glassware, Orrefors 
Orton, General ad Jr., biographical sketch 
and ew of, (5) 335; rey from 
Oscilators, See t.. passing of, A (6) 304 
See Measuring apparatus. 
of plaster on brick walls, cause of, A 


(3) 176. 
measurements of color values for 
enamels, A (11) 553. 
Oval bodies. See Ceramic bodies. 
Ovens, circular, ~—— ey for firing Dinas 
and other refractories. P (8) 467. 
coke, ne of ge in, direct and indirect method 


coke, ractories for, A (3) 182, A (5) 
310, mA 572. 
electric, industrial, A (12) 624. 
“‘chromav,” refractory alloy for use in, 


tery, Se. and heat treat- 
metals, P (7) 4 
of ‘changes produced 
by, A (6 
panel-type construction, heat loss studies, and 
requirements of, A (10) 536. 
silica, heating battery of, A (5) 318. 
Owens process. See Processes, glass, Owens 
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, for sheet enamels, A (5) 292 
" on strength of refractories, A (10) 529. 
in faience glazes without lead, influence of 
variable content of, A (8) ry 
for glass, kind and sources of, A (3) 163. 
SS limits of, wave-length function of, A 
oxidation and volatilization of, 
determination of, A (12) 637. 
ma jum and aluminum. specific heat of, at 
h temperatures, A (2) 110. 
magnesium, in cements, studies on, A (1) 10 
metal, for colored enamels, A (10) 516. 
and mixtures of, total radiation “ A (8) 469 
opacifying, manufacture of, P (1) 64 
for optical glass, tests ~ A (8) 449. 
pyrochemical! series of, A (4) 275, A (6) 371. 
radiation from, measurement of, A (8) 468. 
for refractories. See also specific names cf 
oxides. 
for refractories, studies on, A (12) 617. 
and pyrochemical series 
zirconium and other oxides, for oo and solid 
objects, preparation of, P (10) 534 
Oxidizing and enameling cooking ware, A (9) 481 
vitreous enamels, welding of, 
) 


Pachimeter. See Clay apparatu 


tos, & A (6) 340. 
Papish, , and Snee, cited on 
detection of fluorine in glass, A (4) 236. 


“Parafinol” for — of porous building 


. See Expositions. 
See also Grain-size fineness. 
calculation of, from screen analysis, A (1) 59. 
of cement, measurement of, Gonell's air ana- 
1 for, and use of ratios of Asano’s, 
and Goldstein's diameters, etc., 


, apparatus and methods for, A 


and chemical activity, rate of solution at slow 
stirring of anhydrite and gypsum, II, A 


determination of, methods for, 


color relation to, A (10) 528. 

determination of, for fine ceramic particles, 
methods for, A (5) 331. 

distribution of, A (12) 633. 

and fineness, B (4) 282. 

of kaolins, data on: methods and apparatus 
for, A (9) 504, A (12) 637. 

of loose icles, determination of, A (7) 428. 

of he ye effect of, on melting temperatures, 

measurements of, on soils, loams, and clays. 
A (5) 331. 

of pulverulent materials, B (4) 282. 

of refractories, control of, A (4) 250. 

of suspensoids, determination of, method and 
Kelley apparatus for, A (7) 424. 
el glass. See Glass, for lighting. 

Pattes, whiteware. See Ceramic pastes. 
Patents. General patent references are found 

throughout the index 

on bentonite, uses for,.list of 250, A (7) 426. 


|| 
Oxalate-salicylate method for separation of 
titanium from earth acids, A (8) 471. 
Oxidation, molecular fragments, and processes 
of, A (12) 628. 
Oxide hydrates and active oxides: relation be- 
tween the history of ZnO and its catalytic 
activity for methane decomposition, A (1) 59 
turers. Oxides, arsenious or antimonious, for glass 
Nuraghic barium, lead, and zinc, effect of on acid- > 
550-51. — dry-process, cast-iron enamels, 
( 
barium, magnesium, antimony, and aluminum, 
Obsie and boric acid, effect of, om safety glass, 
Ohio, A (4) 231. 
Ohio 
enamels, A (9) 481. 
oxide 159. 
glass. See Glass, fluoride opal. 
Optical disks, manufacture of, P (7) 410. 
in ceramics 
(7) 429 
of colloids, 
A (9) 503 
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of, A (9) 508. 
on, (10) 546. 
of and value 


t . value of, A (12) 612. 
discussion 
poatestion af \dees, A 


(8) 467. 
A (2) 107. 
A (9) 490. 


lass and lain for, resistance of, fb @ 283. 
dase road blocks, manufacture of, P (8) 453. 


pottery. See Pottery. 
Peat, bituminous, fatty acids of, I, A (5) 321. 
Pebbie milis. See Mills, pebble. 
Products Co. See Manufac- 
turers. 


Pegmatite for enamel compositions, A (9) 480. 
Va. deposits of. B (12) 636. 
vania, geology and fuels, 


resources 
ew Kensington quadrangle, B (10) 541. 
Pennsylvania-G ceramic artware of, 


acid for silica determination, A (4) 274. 


Permeability of fireclay and silica products to 
gases at ry temperatures and up to 
500°C, A (9) 4 

of refractories, A 7) 414, A (10) 529. 

Permutites, reactions 

libria 0 of, A (5) 321. 
ite, experiments with, A (11) 594. 
glazes. See Glazes, jan. 


of, equi- 


theory, 5) 322 
Peru, Indian pottery of, ‘types of, A (8) 439. 
importance of terms eutectic, co- 
tectic, peri =>" anchi-eutectic, anchi- 
cotectic, A (9) 502 
coal, application of X-rays to, 


of coals, A (5) 
Tyreme rocks, descriptive, B (4) 267, B 


iD 503 

microscopes for study of enamel, glass, and 
pottery, A Oa 536. 

and petrology, B (12) 636 
ysical Sawer applied to problems in, 


piperine as immersion medium in, 


Fuels. 


Institute. 


tories. 
os Dutch Guiana, economics of, B 


See Research 


(12 

and i B (12) 636. 
Pfaudler Co. See Manufacturers. 
Phase equilibria in the system SiO:-ZnO-AlsOy, 

A (6) 388. 

Phase vale. See also Equilibrium. 

qgeteetens of, B (11) 596. 

De Donder, application of, A (9) 502. 

Phenanthrene, hydrogenation of, A (4) 263 


and arsenate, micro-determination of, A (11) 
in pias. to for transparency to ultra-violet light, 
solvents = 2% citric acid and neutral am- 
arc spectrum of, infra-sensitizer for, 


(6) 388. 
a iron, effect of, on expansion of, A (11) 


of —_ glasses with 
cerium and arsenic, 
apparatus. 


Photoelectric 


relay, general purpose, A (11) 583 
tubes for control of cement 
tures, A (6) 377. 
high- for, A (10) 535 
See M 


of p 
tive in the a red bo, A (10) 536. 
for moisture content measurements, 


onic cell,” Weston, use of, A (8) 464. 
See ‘Ch istry. pings 


i B (1) 
of solids and fluids, SS 6s B (12) 640. 
Technischen Reichanstalt. See 


tories. 
Pickling, baths for, control of, Tarck method for, 


A (8) 443. 
baths for, galvanic, method for heating, A 
(9) 483. 


and electrolytic cleaning, function of, A (1) 12. 
of metals, and cleaning of, P (6) 350. 
o aaah, methods for, and drying of, A (12) 


of metals, waste liquor in, use of, A (11) 554. 
methods in enamel plants, A (11) 554. 
of porcelain ena con 
for, Vulcalock, 
lining for pickling tanks, A (9) wn 
of sheet metals, control of, A (11) 554 
solutions for, standardizing soda and sul 
solutions, A (4) 229. 
technique and equipment for, A (6) 349. 
apparatus, automatic, A (12) 607. 
continuous, P (8) 444 
continuous rotary ae for, A (1) 12. 
Pi iy ia determi 
erce ci on magnesia ermina- 
tion in glass, A (4) 236; om microchemical 
detection of zinc in glass, A (4) 236. 
Pierce and Nave cited on qualitative detection of 
zinc, A (4) 236. 
, constant of, of quartz, depen 
dence of, on te ure, A (11) 596. 
see me man for preparation of, B (5) 


Pigments. See also Colors. 
cadmium red, analyses of, A (6) 392 
ceramic, production of, P (11) 598. 


1 
iron oxide, P (7) 432. 
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Patents (Contin Phenol method. See ~ey a = 
ceramic, Philadelphia Quartz Co. See Manufacturers. 
ceramic, Phonolite for enamel flux, A (9) 480. 
on electri German, properties of, A (12) 635. 
of, A (6) 378. in glass manufacture, tests on, A (1) 15. 
ee P tes, alkali. and alumina uction of 
Paving materials, P (7) 413. 
alkaline silicates in CHuasery) 
brick for, 1 
as fillers for ing courses 
hard-fired, A (10) 529. 
: hard-fired, for road 
hard-fired, U. S. progress in, A (12) 615. 
relaying and salvaging of, A (9) 490. Photocells, semiconductor, in glass technical 
for sewers and tunnels, A (8) 455. laboratory. use of. A (8) 448. 
tests on, cited, A (3) 178. Pho 
vitrified, for resurfacing worn concreie pave- 
ectric ¢ application of, in infra-red 
applied to stellar photometry, A (10) 536 
i > . Photoelectric controller, precision. See Control 
modern emulsions for. B (3) 216. apparatus. 
radio advertising of, A (1) 65. P 4 
PbO-SiO system. See Systems P 
Pearlitic cast iron. See Iron, cast. 
Pearls, glass. See Glass, ls of. 
st 
“Photr 
Physi , 
Physi 
cour: 
of the earth, I-III: voleanology; figure of the 
earth; meteorology, B (4) 267. 
hand dictionary of, B (11) 597. 
Persian file. Bee Tile, Persian. 
Persulphate for iodometric determination of 
chromium and manganese, A (11) 594. 
nomenclature 
sedimentary, 
A (8) 471. 
Petroleum. See EE 
Petroleum Research 
labor 
P 
colored, for ceramic ware, compositions o 
A (2) 73 


mortar colors, B paves 
, light-fastmess of, A (2) 7 
nonweathering, P (7) 433. 
from iron oxide, manufacture of, P (5) 334. 
titanium, composite, P (7) 432 
eras manufacture of, P 3) 141, P (5) 334 
white, of, A (12) 607. 
and other brown-earth, data on, 


mmersion medium in sedimentary 
petrorraphy. A (8) 471. 


brasion of, rubber lining for, A (1) 47. 
a) “incase. supporting strength of concrete, 


n, cost calculations for, A ea 615. 
Grain’ German specifications for, A (1) 32. 
drain, for manufacture of, 


P (1) 32 
construction of, P (2) 108 
of, coal vs. natural for, A (1) 51 
join com for, A (10) 528. 
load calculations in wide ditches; comments 
A (10) 529. 
presses for, vacuum system for, A (10) £27. 
stoneware, faults in manufacture, A (1) 42. 
structure of, P (11) 571. 
vitrified clay, ‘ Rea al joint for, A (3) 177. 
m le-si 


systems of, ‘requirements for, A (11) 598 
be. See Measuring ap tus. 
Pittsburgh Plate Glass Co. Manufacturers. 
, acid, Rittman zone method f 
estimation of anorthite content, A (4) 265. 

glass, process for, : 
walls, injury due to osmosis, 


pocoeuiog, of, A (2) 80. 
of, simul- 


gypsum 
plaster of Paris, fring and 
taneous, apparatus for 
of and of, 


plaster 
P (8) 442. 
plaster of Paris, setting of, tests on, A (5) 291, 
serum: Id of, A (3) 157 
or pottery molds, ) 
special uses for, A (3) 157 
es, shearing strength of, pachimeter 
for, A (5) 316 
ow bodies. See Plasticity; also Clay- 


plastic. 
Plastic fi flow, dimensional analysis of, A (5) 330. 
masses, aiding 
Plastic materials, sli Pp A (3) 207 
Plasticity, B (2) 139, B (5) 333 
of bituminous clays, diminishing of, x, (5) 305. 
of ceramic slips, control of, A (12) 6 
of clay ory control of, and “wea- 
thering.” A (11) 596. 
of clays, A (2) 136. 
of clays, reduction of, ingredients, A (3) 175. 
of materials, slip phenomena in, A (3) 207. 
monograph on tests on, B (2) 139. 
and thix y measurement, A (9) 502. 
a 4 cellulose, as filler for safety glass, 


eter for slips and glazes, eatmenty 
Plastometry, paral and of, A (11) 585. 
lel plate, for compression tests, 


4 Chromium plating; Electroplating; 
etals. 

oper. galvanic, of silver layer on mirrors, 

A (11) 562. 

fixtures. See Sanitary ware. 

thesis of silicates, A (2) 131. 

porcelain = stoneware industry in, 

uction of, A (1) 44; pottery factory in, 


A 
Polariza' microscope. See Microscopes, 
polarizing. 


Polidori, G. C., “Gae' 


Polymers, nic com 
a 


tano Ballardini”’ prize for 
ic art work, 1931, A (8) 438. 
for stainless steel sheets, 
Fe A (12) 602 
“ae bicycle parts, process for, A 
composition for tile, stoneware, glass, and 
metals, P (2) 140. 


dry, greaseless 
flour as glue filler for wheels for, A (11) 547. 
of glass, effect on yoeN diffusion, A (6) 359. 
of glass, felts for, P (5) 304 
ion for, method, A (12) 601. 
le, dry, method for, 


we and buffing, in precision work, 


hic, of ed abra- 
preparation grad abra 


methods for, Aloxite TP manual for, B (3) 146. 
a, for cleaning ornamental castings, 
A (4) 220. 

of plate glass, continuous principle of, A (3) 168. 

of plate glass. 2 to avoid fractures and 
scratches, A (8) 44 

of porcelain as test 596. 

of surfaces, treating of, P (6) 

of tungsten carbide, —— for, A (1) 2. 

water- paper for, P (2) 7 


atus, P 73,P 287, P (7) 398, 
P ( 


6, P (11) 54 
for cast aluminum, hi v ighting of, A (11) 547. 
and disk grinder, P (9) 47 
disks, artificial corundum for, A (10) 511. 
for feeding polishing (4) 219. 
Pe glass, principles of, A (10) 
ass, special shapes of, A C10) 511. 
i ae types of rolls for, A (10) 511. 
4 bodies, internal surfaces of, P (11) 


for metals, oy eX A (2) 122. 
512. 


— le electric, P (6) 338 

or rolled plate glass, A (2) 90 

for sheet glass, (2) 101, z (10) 524. 

for sheet material, P (10) 5 

for small machine parts, A %) 69. 
“strait-line”’ A (9) 476. 

wheels for, A (6) 337 

wheels for dental work, P (10) 512. 

wheels, flour as glue filler for, A (11) 547. 
wheels for, glue preparation for, A (12) 601. 


Polyhalite, Texas, properties of, I-VI: potash 
extracti 


on; decomposition rates by water 
and saturated chloride solutions; calcination 
in laborat rotary kiln; uncalcined, 
production potassium chloride by leach 
iquor evaporation from decomposition by 
boiling saturated sodium chloride solutions, 
B (1) 56; wy esia 
uction, B (1) 56, A pol alite 
—- N. Mex. and Poland, a on, 9) 501, 
592. 
nds of, for safety glass, 
, A (5) 
atus for ‘shaping ware, P (9) 499. 
mamel Institute. See Societies, 


Porce' zes Glazes, porcelain. 
Porcelain in 


dustry. See Industries, porcelain. 


Porcelain pastes, behavior in drying: and firing, 


paper cited, B (3) 214. 
drying and Ging of; of,  esmuexT of shape on be- 
havior of, B 


Porcelain plants, Royal Pactory of Copenhagen, 


ware from, 


Porcelain steel for reflectors, power of, A (4) 282. 
Porcelains. See also Ceramic ware; Insulators; 


White ware. 
acid-resistant, from calcium fluoride, A (2) 120. 
and allied ceramic bodies, B (3) 212. 
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compound for, P (7) 398. P (8) 435. 
Pi 
Pi 

(11) 553. 

Pla 
Pn 
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Porcelains (Continued) 
bat ight scale, for uniform quality of, 


a7 ° 
A (9) 497. 


64. 
Chelsea, designs ae — home, A (10) 513. 
chemical, tests on, A (8) 46 
Chinese birds and animal for, A (10) 
Chinese, Gow collection of, catalogue of, B 
Chinese, of K’ang Hsi period, A (3) 152. 
colored, cleansing solutions for, action of, 
A (5), 314. 
, for washing machines, tests on, A (3) 


compositions 7 P (8) 463 

compositions and properties of, A (7) 422. 
copper eo for, production and control of, 
A (6) 

for cups, styles in, A (1) 43. 

defects in, P= r marks on, cause of, 4 sl?) 623. 

delftware, Lambeth, English, A (8) 4 

Derby Porcelain Factory, history of, A a is) 288. 

dielectric strength of, in uence of firing tempera- 
ture, A (3) 187. 

dripless spout for pouring vessels, design for, 
(12) 624. 

dynasty types of, description of, B (3) 153. 

and earthenware, Central America, world 
market in, A (7) 433 

and earthenware, from Guiana, world market 

A (7) 432. 
Egyptian blue glaze for, experiment on, A (6) 


electrical. See also Insulators. 
conductivity of, at high 
A (5) 315. 
fluxes in, use of, A (10) 535. 
gas-fired kilns for, A (4) 259. 
refractory, m —- = in, A (11) 
requirements A (4) 2 
sillimanite minerals fo for, { (4) 252. 
strength of, A (2) 1 
electrotechnical, of dielectrics, tests 
on, A (9) 462. 
electrotechnical, 
manufacture of, A (7) 
enamels on, colored, acid resistance and lead 
solubility of, A (5) 315. 
and 9 manufacture in U. S. and Ger- 
many, A (3) 188. 
feldspathic flux for, preparation of, P (7) 423. 
Franco-German-Czechoslovakian price agree- 
ment for, A (2) 120. 
“fritted”’ vs. ““hard’’ as relation of ceramics and 
glass, A (3) 209. 
gas-heated tunnel! kiln for of, P (6) 385 
German, history of, A (8) 
and glass as paving ttt. "A (4) 283 
glaze on, relation of ey ——. A (8) 471. 
glazed, relief effects on, P (4) 2 
glazes for. See Glazes. 
gold for, effect of kiln gases on, / (5) 287. 
gold for, preparation of, A (2) 7 
heater elements of, for gas ae P (@) 497. 
——— requirements of, A (4) 252. 
hoe 5 rn alteration of bodies of, A (3) 188, 
2 
hotel dinnerware, wear of, tests = A (6) 375. 
insulator, large complex, A (3) 1 
kaolins, clays, fluxes, and ences for. B (8) 474. 
Kelsterbach, study of, B (5) 3 
Langenthal, 25th quency = B (7) 423. 
lepidolite mica in, P (2) 1 
Limoges, firing losses, A on, 4 (2) 129. 
lining blocks of, for mill linings, A (11) 583. 
liparite, decomposed, use of, (7) 420. 
manufacture of, A (7) 422, A (8) 462. 
manufacture in 1930, + in, A (3) 189. 
marble effects in, P (10) 


temperatures, 


large complicated bodies, 
22. 
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Meissen, Cincinnati col) gettestion A (10) 513. 
metal plating of, A (7) yy BY 436. 


for, 
liceous, e fluorite base for, tests on, 
A (3) 188, wi (12) 623 
orpamentation “for, in Germany, A 
(2) 75. 
a — microscope for research on, A 
polishing of, as test method, A (11) 596 
production of, calculation of losses, A (7) 422. 
red pigment for, composition of, A (2) 73. 
refractory, uses and of, A 3 187. 
Robineau, memorial collection of, A (3) 150, A 
(7) 399, A (11) 550. 
Rockingham, of Yorkshire, A (7) 4 
—— firing of, in small tunnel ‘Sin, A (6) 


semi-, ball clays in, study of, A (4) 253. 

semi-precious stones for, A (3) 151. 

shape-construction studies on, Sandiére blocks 
for, A (3) 150. 

shaping of, influence on quality, A (3) 188. 

silicon carbide as impurity in, A (2) 120. 

small parts, pressing of, A (2) 120. 

softening behavior of, tests on, A (7) 420. 

soft-paste, with Indian materials, study on, 
B (8) 462. 

spark-plug, apparatus for forming of, P (9) 499. 

spark plug, beryllium oxide in, tests on, A (4) 
233. 

Staffordshire ware, exhibit of, A (7) 399. 

strain between bats, and glaze, effect of feld- 

on physical 


structure of, mineralogical and chemical, A 
(3) 188. 


tea and coffee pots, orsintay in 18th, 19th, and 
20th centuries, A (4) 
for teeth, coloring for, A 78) 462. 
for teeth, glazes for, P (11) = 
for teeth, history of, A (8) 46 
for teeth, polishing a = Pp (10) 512. 
tiled wall of, P (9) 4 
unfired, glazes for, A ”) 421. 
vases of, rhyton examples of, A (1) 7. 
vases of, shapi rai Ristory, apparatus, and 
methods oes I-VI, A (8) 437. 
Viennese, A 
vitrified, firing of, A (6) 383. 
= sconce, design for, P (10) 514. 
ing of, tension measurements of, 5 (4) 253. 
feleweed replica of Portland vase, A (2) 76. 
= white ware, Mexican, world market in, 
A (7) 433. 
“Porcelite” for insulated walls, use of, A (5) 204 
Porosity, apparent, of ceramic products, graphical 
determination for, A (10) . 
of brick, lignite and sawdust for, A (4) 244. 
of brick, materials for, A (4) 244, A (12) 615. 
of ceramic bodies, boiling method for, A & 471. 
of silica brick vs. grading, relation of, A (3) 182. 
Porous refractories. Ref. ori b 
d cement. 
Portland vase, Wedgwood replica of, A (2) 76. 
Potash and borax, ie of, A (2) 132. 
lyhalite, I- VI: Pree tests on, B (1) 56, 
(4) 265, B (9) (11) & 
as source of, A (11) 
2. 


in Russia, organization in industry, A (3) 205 
Potash feldspars. See Feldspars. 
Potash-lead oxide in glass, volatilization of, 
bearing of, on corrosion of glass pots, A 
(6) , A (7) 406. 
tash salts from insoluble minerals, A (1) 58. 
Potassium, colorimetric method for determina- 
tion of, A (4) 274, A (6) 392. 
ms silicates, volumetric determination of, 
A (4) 273. 
Potassium acetate in crystal glass for “‘finning,”’ 
A (2) 86. 
um carbonate. See Carbonates. 
Potassium iodate for titration determination of 


|| 
Bottger, 
bushings, heavy current, P (11) 582. 
bushings, large, extruding from plastic clay, 
(11) 585. 
ting of, process for, A (10) 535. 
: screens from, A (9) 496. 


774 


Potassium iodate (Continued) 


and alloys, A (12) 638. 


of 
for hydrogen-ion records, A 
titrations, data on, B (5) 332. 

mor method (glazing), A 


or, A 
glass, clay 


corrosion-resisting 
properties, 1 IV_A A 370, A (12) 617. 
of, influence on volatilization from 


-lead oxide glass, A (6) 353, A (7) 


device for ying, P (5) 302 
for fosing, 411. 
ing of, Scholes ey for, A (5) 300. 
clay for, A (10) 531. 
or may and emptying of, P (10) 525. 
—— = for, elimination of cracks in, 


of blocks for, A (12) 


for melting English crystal glass, specifica- 
tions for, A (6) 372. 

refractory lining for, P (10) 533 

“Re-Lin-Us” for linings for, A an 575. 

glassmeltirg, acid or basic, A (3) 1 
clay mixtures for, IV, A (6) 370. 
comneen of, effect of volatilization of, 
A (6) 353. 

corrosion resistance of, IV, A (7) 417. 

“i 98 clays for protective coating, A 
(8) 4 
vy of, with protective coat, method for, 


Potteries, British Woes gas-fired furnaces at, 
A (12) 630, A (12) 
designers for, work of, 339 
history of German, A (8) 439. 
Lambeth delft, om. A (8) 439. 
duction, 
tradition A (7) 399 
Potters, art of, B (8) 439, B (10) sy, 
Italian, early work in ee. B (2) 76. 
notebook of, A (11) 582 
. See ‘also Artware; 
Adams family in, B Pei 44. (2) 120. 


adaptability of, A 
y of, W. & J. Sloane, 
A (2) 75, A (3) 152. 
American, exhibition of, A (2) 75. 
American, v1 of — Central and South 
America, A (6) 340 
American, vogue in, A (10) 545. 
ancient. also Arch 
pend li P 
to, ap ication 
ages to development of, A (8) 4 
of Newcomb College, A 287. 
Athenian, discoveries of, A (1) 7, A (8) 439. 
Athenian, lekythos and vases of, A (9) 778. 
bodies and glazes for, defects in, correction of, 
A (6) 375. 
in Britain, Bronze Age, A (4) 223. 
calcined alumina as prevention of silicosis, 
A (7) 421. 
calcined bone for bedding of, and manufacture 


of (9) 4 
calci in, glazes for. A 57. 
Chinese in H. Coleman 
Chinese, of T’ang dynast 
Chinese, zodlogy in, A ( ee 
clay of Gothic # in Leipzig, 


eiieians for. See also Glazes. 
colorants for, A (10) 513. 
rei BS for, grinding mills for, history of, 
colorants ok problems i in, A (4) 222. 
of Cordoba, B ( 

rom Crete, cradle of Greek 
re Cyprus, A (3) 152, A (5) 288. 
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decalcomania designs for, process, A (2) 7 
ws for, process for, A A @) 73, P (2) 


ware. Fai delftware. 
design — P (5) 289. 
and colors for, A (7) 399 
es in, ae tadpole, in Hopi and Mayan 


drug English, B (3) 153. 
yy a treatment of metals, ovens for, 


failures and improvements of, 


oy history of Stoke-on-Trent, B (1) 68. 
4) 253. 


fondo clay slip to molds for, P (2) 121. 
fine for (Catalina Island quarry) 


firing of, and glazes for, A (7) 420. 
folk; de Forest collection of, A (7) 399. 
formal and rural enna) ty of, A (10) 513. 
gas-fired kilns for, A 39. 
Age of Walnut, A (7) 


and glassware, gift ee in, A (1) 7. 
Geael, Chinese, A (7) 400 
glazed, cleaning or treating < of, P (6) 380. 
glazed, colors a, A (11) 54 
glazed, of C. Walters, A (9) “7. 
fold on, effect of kiln gases on, A (5) 287. 
ndian, "Hopi and of, A (9) 478. 
Indian, Pern, types 
Indian, tribal ware, (7) 400. 
Islamic. See Arc 
Italian, materials and methods of manufacture 
A (8) 437. 
A (2) 143. 
of Genroku period, potters of, A 


Mii. for, P (6) 341. 


manufacture of, P (6) 377, B (11) 551. 

of Mesa Verde, Colo., cliff dwellers, A (1) 7. 

eT decorations for, application of, A 
) 


for 
(3) 157. 
Mery 400. vases at Kish, discoveries of, A 
from native potter’s wheel, A m 399. 
of Ninevah. See Arch 
Palestinian, dated, corpus B (4) 224. 
Persian, luster technique of, A Ls) 603. 
petrographic mi and X-ray for optical 
study of, A (10) 
a for, feeding and forming of, 


= 143. 


, economies in manufacture of, A 


Polish, new factory for, A 

prehistoric. See Archaeco! jogy. 

production census of, 1930, British, A (8) 473. 

quartz and flint for, grinding of, in Dorr mills, 
A (4) 255. 

Roman, boric acid in vases of, A (3) 202. 

Roman, in England, A (4) 224. 

in removing excess matcrial on, P 

sien, trom from Ill., progress report on study on, 

slips S , pottery. 

Syrian, , to Egypt, (8) 439. 

er? sigillata, as coating for, P (6) 342, P (8) 


terra sigillata, pieee es research on, A (8) 461. 


terra sigillata ware) index to potters’ 
stamps on, B (3) 153 

-— aes and experiments in production of, 

underglaze color crayons for, A (12) 602 

underglaze decorating of, P (3) 190. 

unfired, glazes for, A (7) 421. 


| | 
decorative, types of, A (5) 287. 
defects in, I-I1: causes and remedies. A (8) 462 
potash 
406. 
lace designs for, of J. Besnard, A (9) 477. 
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Pottery apparatus. See also Whiteware appa- 
boards for, P (10) 535 


ware, P (10) 537 
machinery 


kilns, and buildings for production, 


and for, F 254. 
racks for, P (11) 582 
for reshaping and decorating, automatic, P 


225. 
slip sifter, ‘Improved (11) 584 
topping machine for, P (2) 12 
on porcelain. Porcelain, de- 
in 
Powder method for enamels. See Methods, 


Powdered coal. See Fuels, coal; Fuels, pulver- 


for conveyer belts, requirements of, Pe 6) 379. 
measurements of, 8) 455. 
and economy in ceramic 
A an ‘508. 
Lo egees group drive for tests on, A (4) 283. 
vi and group drives, investment and 
operating cost data on, I-V, A en 545. 
pee drives, information on, A (1) 48. 
‘oa pulverized fuels for, data 
) 384 

rates for, figuring and comparison of, A (2) 142. 
Power plants, chemistry for, B (4) 264. 

ous removal in flue gases at, methods for, 

A (8) 465. 

fuels for, handling and storing of, A aoe 200 

Weston, “‘photronic cell" for, A (8) 464 
Po oman, tests on, A (11) 552. 
Praseodymium in manufacture, A (2) 87. 
Precipitates, principle of the ged 

odie to, of, A (11) 596 
Pr tion, electrost for dust removal in 


. fumes, etc., 
proof cement. See Cements, acid- 


Pressing, ‘dust, for clay preparation, A (11) 585 
i tus, automatic, for dry pressing, 


hydraulic dry A (8) 192. 
ute-pressure gage, 
A (4) 255. 


control of, “Free for, A (2) 121. 
in dry pressi of various factors on, 
A (1) 68, A ww So 
hi ment twin-bomb method for, 
high, physics of, B (1) 63 
resistance, of high- -temperature refractories, 
A (2) 110. 
See also Anal 


. Charts; Laws; 
Methods; Research; 


ests. 

brick, sand-lime, silo process for, A (5) 306 

fluorine determination, Rose and 
Romanet methods compared, A (1) 58 

for fuel-oil production, Maclaurin, 


copper, and platinum, A (8) . 
Salerni, for carbonization of 
coal, A (4) 260 
Salerni, rotating retort for, use of, A A. 383. 
Smith's Clay Carbonisation, A (1) 38. 
omy Syne. Bowen process for clays, A (11) 


Producer gas. See Gas, producer. 
Producers . See Gas apparatus, ucers. 
ty, W. F. , cited on kaolins of N. Car., A (2) 
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table for relative humidity studies, 
» crystal structure study of, use of, A 


8) 467. 
yom Canadian Ceramic Society Journal, 
Design in Industry, B (9) 479 
Products Institute of America, 
on research, gy of the American 
Society, A 


Ceramic (2) 142. 
Sands, Clays, and Minerals, B (10) 41. 
t i writing 


ipe-line of, A © 3 317. 
See also M: 


for coal, heat ~ ~ A 627. 
coal, Kips Bay high-capacity, tests on, A (9) 
for coal, paper-mill installation og A (12) 630. 
dustless, operation of, A (11) 585. 
for fuel for stokers, A’ (4) 254. 
Pumice and pumicite, data on, B (7) 397. 
400. for enamels, composition for, 
A 


for kiln insulation, A (11) 587. 
high vacuum, uses for, A (12) 627. 
ue University. 
e,”” copper mosaic glass, A (10) 513. 


Glass, 

WOs in, effect of, A (11) 559 
Pyrex insulators. See . 
rays for distinction 
12) 633 


_ A (1) 59. 
es of the oxides, A (4) 275, 


A (8) 464 
Pyrometers, A (2) 121. 
automatic control gear for gas-fired furnaces, 
A (6) 384. 
classification for temperature measurements, 
A (3) 195. 


Northrup, application of, to Hoffman 
kiln, A (6) 381. 
micro-, objective, for incandescent bodies, 
temperature measurements of, A ‘a2 625. 
micro-, use of, for high- emqerstare melting- 
point investigations, B (7) 4 


photoelectric oe. high- temperature controls, 
A (10) 535. 
portable pocket radiation izpe A (10) 535. 
portable recording, A (9) 495. 
entiometer, Brown, A (1) 46. 
yong recorder and radiation tube, A (1) 


> 


radiation with bimetal 


A (7) 424. 


tubes for, P (10) 535 


A (10) 
@wior of clays, pot furnace 
for caste A (10) 538 


|| 
Pulverized fuels. See Fuels, pulverized. 
, Pulverized materials, automatic delivery of, to 
press dies, P (6) 390. 
particle size of. B (4) 282. 
Powdered materials. See Fuels, pulverized; p| 
wer an wer a tus for i plants, 
saving of A (1) 
for cement clinker grinding mills, reference 
curve for, A (6) 377. 
for chain conveyers and elevators, formulas for, 
thermal! dissocia 
Pyrochemical 
A (6) 371. 
Pyrolusite for glass, as colorizer and decolorizer, 
A (5) 294. 
for glass decoloration, A (3) 164. 
Pyrometer Instrument Co. See Manufacturers. 
ometer lamp for measurement of furnace 
Preclpitators, 
ottrell, 
Pre-mixt acid 
contact, for measurements of 
solid bodies, A (1) 46. 
installation and maintenance of, in , lass, 
enamel, and pottery industries, A (11) ~43. 
surface, A (4) 255. 
Foster, A (1) 45. 
for the gas industry, A (11) 582. 
for measuring melting = of zirconium 
and hafnium, A (8) 471. 
self-contained, A (1) 45. 
nd 
w 
Carbonisation Co.,  Illing- 
worth, and Salermo, A (1) 52. 
> plating of glass and porcelain, silver, gold, 
pivot mounting in, 
thermo-electric, B (9) 498. 
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Pyrometric cone equivalent (Continued) 
term defined, A (5) 307. : 
= cone equivalent (P. C. E.) furnaces. 


wary ee: tise on, B (4) 257. 
»” multiple recorder, 6-color, A (6) 377. 
monoclinic, of 
X-ra — study of, (4) 265 
changes in 


A (4) 
material ” impervious 
tubes of, A (7) 416. 


calculations of, 
alumina 


screens. See Screens, vibrating. 
d for equation of 

state of gases, A (4) 279. 
G 


amethyst e coloring of, A (4) 237. 
bulbs, A (12) ‘613. 
collective on, at z Laboratory of 
te at Academy 


228. 
feldspar separation from, methods for, A (11) 


fused, apparatus for, P (5) 304. 
— for rings and other hollow bodies, P (3) 


fused, ‘thermal expansion of, data on, A (3) 212. 

grinding of, in Dorr mills, A (4) 255. 

inversion rate of, ne of iron oxide and reduc- 
ing agent on, A (11) 575. 

manufacture of, P (8) 453. 

microscopical determination of, rapid method 
for, A (5) 332. 

percussion and re figures and mechanical 
twinning of, (12) 633. 

piezo-electric constant of, dependence of, on 
temperature, A (11) 596. 

Tract s ies from, production 
P (10) 534. 

tubes of, connecting bran’. 
for, P (10) 526. 

et hollow bodies of, production of, P (9) 


pipes to, method 


volume weight of, determination of, A (8) 471. 
waste, for silica brick manufacture, "A (12) 616. 

fibers, cohesion of, tests on, A (5) 329. 

See Glass, quartz. 
version, rate of, in lime-bonded silica 
brick, influence of titanium oxide and iron 
— on, A (3) 182-83. 

Won ig. faience glazes defects caused by, 


e brick, Findlings, ry of, 
as indication of quality, A (9) 4 
es, American, source and of, 
listing of, A (11) 573. 
tiring of, effect on porosity and specific gravity 
of, A (3) 183. 
ee, for silica brick manufacture, A (4) 


tvidymitization of, firing curve of, A (11) 574 
Ukrainian, data on, A (12) 635. 


lass, colored vs. colorless, A (6) 358 


Radiation of 
¥ roofing tile, measurements for, 


heat, of c 
A (11) 57 
heat transmission, between rory separated 
by nonabsorbing media, A (1) 50 
International Réntgen and Solomon's unit 
compared, A (4) 269. 
sun, glass, A (4) 238. 
thermal 
ultra-red, of refractories in kilns, A @) 110. 
Radio, brick pavements advertised by, A (1) 65. 
Radiometer, filter, and balanced thermocouple, 
as standard ultra-violet dosage intensity 
meter, A (10) 536 
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ive testing by y-rays from, 


A (1) 60. 
combina- 


carbon monoxide and 
See Refractories. 


Ramet. 
ceramic solid and hollow 
Rath mrt since ot. A (2) 
Rational See Analysi 
Raymond mill. See ills. 
carbon monoxide and oxygen, A (10) 543. 
nondestructive testing by, 
_— light, yt of, A (1) 15. 
view of work on, A (3) 169. 
and infra-red), glass for, 


invisible, glass for use with, A (2) 90. 
Roatgen,, to petrography of coal, 


5. 
for chemical and industrial research, A (10) 


543. 
for ——— analysis, application of, to indus- 
trial problems, A oe 61. 
— analysis of metals, process for, 


for crystal structure analysis, A (2) 133. 
diffraction diagrams lattice constants, 
= density of spinel compounds, A (12) 


for subcrystalline ma- 
teria!s, A (12) 626 

diffraction method, for thermal decom posi- 
tion analyses of alunite, A (4) 274. 

of = elements, Moseley’s analysis of, A (2) 


for glass, characteristic, sources of, A (2) 86 
lass di 6) 352. 


for molybdenum and. tungsten K-series 
studies, A (4) 269 

in opaque fluoride eo tests on, A (3) 232 

and the petrographic microscope for research 
+ Agree pottery, and enamel, A (10) 


photograph, for dimensioning faults, A (9) 


nape pe for drawing curves of, A (8) 444 

or pyrite and marcasite distinction, method 
for, A (12) 633. 

for refractive index, in glass, A (5) 299 

for research, progress in methods and applica- 
tion of, B (6) 392 

for selenium ruby glass tests, A (12) 611. 

ome studies on, standard work on, A (5) 


eh) , and crystal structure analysis, 
(4 4 
standards for, international, com 
269; correction, A (6) 
basic magnesium chlorides by, A 


ison of, 


for subcrystalline materials tests, A (12) 626 
for submicroscopical crystals, size and shape 
of, A (4) 270. 
for tests, economy of, A (12) 626 
for tests on materials, B (6) 393, A (12) 626 
zeolite studies with, water of crystallization 
of, A (11) 592. 
—_. energy of, for high-temperature research, 
A (5) 321. 
ultra-violet and blue, in glass, absorption mea 
surements of, A (3) ,169. 
in glass, high transparency of, P @ 104 
in glass, p Ramepenhility of, x (2) 96, A (5) 296 
(7) 
in glass for transmission and absorption of, 
A (12) 611. 
and infra-red, glass for absorption of, P (2) 
104. 


and infra-red, in glass, spectral transmission 
A (7) 408 


= 
Radium, nondestructi| 
Ra 
conversion of, into tridymite, iron compounds 
as mineralizers for, A (2) 111. 
crushing and fine grinding of, B (3) 212. A (4) 269 
high intensity vs. soft, for industrial and 
chemical research, A (4) 269. 
te 
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Rays (Continued) 
permeability of sodium, 
bidium in glass, A (4) 
in window glass, characteristics of, A (3) 168. 
ctions, nese, in steel making, physical 
of, B aa 473. 
A (4) 268, A (12) 624 


jum, and ru- 


Record system for repair - amy A (6) 304 
Recording apparatus. Sce also Measuring ap- 
tus. 
absolute-pressure gage, A (4) 255. 
a - for particle-size determination, A (5) 


for cars for tunnel kilns, use of, A (12) 629 
dew-point recorder, for flue gases, A (8) 464 
drogen-ion measurement., automatic, 
A (4) 255. 
tachometer, A (3) 194. 
ee Yams heat transfer in, data on, A (11) 


multiple system of, for brick kilns, A (4) 259, 
A (8) 465 


efiection, heat, of 4 roofing tile, measure- 
ments of, A (11) 5 
mew porcelain for lighting, power of, 
A (4) 2 
Refraction, double and crystal structure, relation 
between, A (4) 269. 
lass, formulas for indices of, A (12) 609 
R — index for Réntgen rays in glasses, 
A (5) 299 
Refractometers. See Measuring apparatus. 
Refractories. See also — Minerals; and 
specific raw material na 
Refractories, B (1) 40, B (4) 250, A (6) 371. 
abrasion of, study on, A (5) 307. 
abrasion-resistant, of cast-iron shell and re- 
fractory material, P (12) 620. 
acid-proof, and other ceramically bonded prod- 
ucts, P (7) 418 
ag “yoy te, an\ fused cement, studies on, A 
for airplane structures, P (11) 578. 
‘chromav,”’ for enamel ovens, advantages 
A (7) 404 
alumina, A (9) 493, A . . P (10) 533. 
and activated carbon, 
composition of, P (4) esa 
physical tests on, A (5) 309. 
production of, P (7) 419, P (7) 420. 
pure, for impervious tubes, A (7) 416. 
and silica in, determination of, A (6) 392. 
types of, A (5) 310; high alumina, types of, 
A (6) 370 
alumina blocks for lining rotary cement kilns, 
B (4) 250. 


alumina content of, nature of, A ‘» 493. 
alumina granules, ceramic-bonded, P A 118. 
aluminates, lyes of, production of, P (7) 419. 
aluminium fluoride-alkali fluoride double com- 
pounds, production of, P (10) 533. 
alumino-silicate, P (1) 41, A (7) 414. 
alumino-thermic mix, caked, for plugging 
crucibles, P (12) 620. 
aluminous, binders a P (7) 419. 
bonding of, P (11) 578. 
high- production of, for brick, P (7) 420. 
mining future of, A (10) 532. 
purification of materials, P (10) 534 
siliceous material, alumina recovery from, 
P (7) 419. 
treatment of, P (7) 420. 
ee melting of, electric furnaces for, A 
aluminum hydrate for, production of, P (7) 418. 
separation of, from silicic 
P ( 
Pm. Sd oxide, production of, P (7) 418. 
< . oxide, pure, manufacture of, P (6) 


alloys, production of, P (2) 


alumi Iphate clays. See Aluminum sul- 
phate. 
alumite, natural, disintegration of, F (7) 420. 
alunite, thermal decomposition of, A oF 530. 
A.S.T.M., approved standards for, A (5) 307. 
analysis of, A (7) 430. 
chemical, for evaluation of, A (4) 246, 
andalusite e A (1) 38, A (2) 111. 
—- for furnaces, history and use of, A (4) 
249. 
arches for locomotives, thermal shock resistance 
of, A (10) 531 
for architectural purposes, use of, A (4) 252. 
article of, *P (5) 313. 
— vs. natural, specifications for, A (10) 
basic brick, P (6) 373. 
batch mixture, for 
P (8) 459 
bauxite, and aluminous laterite, B 
and aluminum in 1929, B (1) 40. 
clay and aluminum-bearing ores, treatment 
of, P (8) 459. 
concentration of, methods for, A 4 
es of, French, I-IV, A (1) 55, A (6) 


deposits of, in Gorizia, ana’ A 372. 
deposits of, in Hungary A 8) 458. 
a use of, A 12, A (3) 203 
low-grade, improvements in manufacture of, 
A (5) 312. 
titanium content of, A (1) 39. 
use of, A ,\3) 181, A (9) 493. 
blast-furnace, and hot blast stoves, A (7) 417. 
blast-furnace, linings of, A (9) 494, A (12) 618. 
refractory - lined blowpipe, A (6) 


tact with iten glass, 
(11) 577. 


block for yu ws A (4) 246. 

blocks of, P (7) 

blocks of, fer P (10) 533. 

blocks for glass pots, mechanical production of, 
A (12) 617. 

bodies of, production of, ? (5) 314 

boiler, and Bagasse fuel, A (9) ion “A (12) 618. 

for boiler furnaces, A (3) 181. 

for boiler furnaces, requirements of, A (8) 458. 

for boiler furnaces, service conditions in, A (7) 
417. 

boiler-house, requirements of, A (1) 34 

boiler settings, influence of furnace- i com- 
positions and temperatures of, A (1) 39. 

bonds for, silicoh carbide for, P (10) 533. 

bonds for, ty for fire brick, B (11) 577. 

brick, P (7) 
basic, P (6) 373. 
composition for, P (4) 25 
heat-insulating, A (6) 372, A (9) 4 
heat-resistant, c ics of, 
joint protection of, A (3) 181. 
laboratory examination of, £ (1) 32. 
manufacture of, P (2) 118, P (6) 374. 
mortar cleaning apparatus for, A (11) 584. 
a and thermal conductivity of, A (1) 

3 


A (2) 111 


brickwork of, P (8) 460. 

brickwork for hot-blast stoves, P (3) 186. 

calcined magnesite, impure, and chrome ore, 
P (6) 374. 

carbides, systems of, melting point of, and car- 
bon fusion, A (8) 457. 

carbon monoxide in, disintegrating effect of, 
A (12) 617. 

carbon-monoxide action of, I-II: disintegra- 
tion of fireclay products by; further experi- 
ments on, A (9) 493. 

carbon-monoxide destruction of, prevention 
methods for, A (5) 309. 

carbonized fire clay, process of, A (1) 38. 

carbonizing chambers, retorts, furnaces, etc., 
P (11) 578. 

cast, mold for, P (8) 460 


of solids, capability of, dependence on loosening 
factors, A (8) 470 
: of solids, ion actions and crystallographic con- 
versions, A (8) 470. 
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(Continued) 


annealed, for molten glass contact, P (12) 


— 
ones, goment, for cupola furnace repair, A (2) 
process and apparatus for, P (9) 


t et. 116, B (4) 250. 
cement, P (9) 
~od for, A (8) 456. 


, composi’ 
fused, A (3) 181. 
Kestner, hydraulic, A rei 181. 
Montreal for, 11) 576 
and rammin on, A (11) 572. 
tests on, A (9) 493. 


ceramic ware, P (3) 186. 
chamotte, preparation of, P (8) 460. 
chamotte, 


and electrolytes, P (1 0) 534 
chamotte, slag resistance of, A (2) 
checkerbrick, and construction with, (12) 620. 

heating and cooling rates of, 
checkerbrick, = of, P (12) 620. 
checkerwork, P (5) 313. 
checkerwork, fer furnace regenerators, P (8) 


sai mixing kaolin 


460. 
chemical tests on, A (8) 456 
chrome, for h temperatures, 571. 
chrome, manufacture of, P (5) 3 
chrome brick, composition and A t A (2) 112 
chrome silica, tests on and use of, 7 
chrome spinel ies of, 
clay deposits 
clay mixtures 4 glassmelting 
one tion for, use of br 
3) 185. 


clays for, ey in, a meee method for esti- 
mation of, A (4) 250. 
pep) 420 and other minerals, treatment of, 
) 420 
composition ‘of, A (7) 414. 
grain-size proportioning in, A (1) 38. 
gra of composition of, 


A (9) 4 
vot Latniasky deposits of, 417. 


in , ceramic of, (3) 205. 


for e kilns, I, A 

colloidal graphite for protection of, A (7) 414. 
colloidal slip, composition for, P (11) 579. 
combustible material for, composition of, P (11) 


BS 
for mber walls, suspended, 
A 618. 
com te, for molten glass contact, P (10) 
, P (12) 620. 
composition for, P (4) 251, A (7) 414, P (8) -. 
in copper i ssion on, A (2) 111. 
corrosion of, A (3) 181, A (4) 247. 
corrosion of, durability test for, A (3) 181. 
—ae resistance of, discussion of, A (5) 
corrosion of, “ests on, A (3) 179. 
corundum, sintered. See also Refractories, 
Sinterkoruna. 
, characteristics and use of, 
A (6) 369, A (9) £84, « (10) 530. 
cibles, niferous, silicon carbide in, 
A (10) 531. 


for pe glass, P (10) 525. 
fire manufacture of, A (1) 
(2) 113 


for furnace linings, P (1) 41. 
anes oxide, physical data on, A (10) 


oxides for, re on, A (11) 576. 
production P (12) 620. 

Crystolon bats for kilns, A (3) 185. 

cyanite in ceramic composition, process for, 
P (2) 117. 

cyanite, composition for, P (2) 117. 

cyanite- and sillimanite-bearing rocks, A (7) 


417. 
defects in, remedies for, A (12) 619. 
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tion at high temperatures, tests on, 
dense, P (4) 251. 
dense mix for, P (6) 373. 
development ‘of, in 1931, A (3) 185. 
and burley clay s for, estimating alu- 
A (2) 111. 
history and of, A (il) 


for, shrin' study of, A (3) 183. 
diatomaceous, source toms, use of, A (2) 


132. 
bar Te deformation, and fusion tests on, A 


aay ometric measurements of, comparator for, 


A (8) 194. 
black (brown silica brick), for Martin 
kilns, A (5) 311. 
we expansion of, during heating, A (10) 


black, manufacture of, A (7) 416. 

oven for firing of, 

and half-acid brick for coke kilns, A (8) 459. 

Leitz polarizi for materials 
tests, A (7) 4 

quality of, determination, *. A (7) 416. 

silica, history of, A © 3 

ae tests on, A (7) 4 


dolomite mortar, review of use of, A (6) 370. 
dry-press, pressure transmission of, effect of 
various factors on, A (1) 38, A (9) 492. 
“Dura-stix,” fire cement similar to, A (8) 456. 
— hollow, manufacture of, P (3) 
econamic problems in, A (10) 532. 
economics in use of, A (9) 495, A (11) 576. 
electric furnace, for melting tool steel, A (1) 38. 
—— porcelain, magnesium oxide in, A (11) 


etectre bas resistivity of, at high temperatures, 
for enamel apparatus, A Ay? 37. 
in England, progress in, A (9) 495. 
European, manufacture and use of, A (12) 618. 
evaluation of, methods for: chemical analysis, 
A (4) 246. 
expansion of, tests =, A Ay) 371. 
expansion properties of, A (1) 38. 
Paine See brick, outside coloring of, 
tion of quality, A (9) 494. 
firebrick, P (7) 419 
and boiler-furnace settings, slag action on, 
A (1) 38. 
Ch -Yar, exp of, A (9) 493, A 
(10) 531. 
coal-ash slag action on, microscopic tests on, 
A (11) 571. 
coatings for, A (12) 618. 
cont tests for, with A.S.T.M. methods, 
A (9) 492. 
control tests for, need of, A (9) 491. 
corrosion of, A (11) 573. 
firing operations for, control of, 4 A 492. 
grog vs. clay bond, value of, A (5) 3 
igh-alumina, A (11) 5 
for lime kilns, A (8) Pte 
sampling and size of, A (9) 491. 
secondary kaolin in, for alumina content 
and refractoriness increase, A (12) 616. 
service conditions of, reproduction of, in 
laboratory, A (9) 492. 
special shapes, P (8) 460 
uniform grain sizing of, A (4) 250. 
firebrick clays for, A (7) 4 
ammeter to control x. in, at the pug 
mill, A (9) 491. 
= tests for grinding and sieving, A (9) 
491. 
green brick control at the press, A (9) 491. 
laboratory tests for, A:(9) 491. 


dolomite, production of, P (11) 578 
dole, properties of, for steel-plant use, A (1) 
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Refractories (Continued) 


mine sampling and selection of, A (9) 491. 
moisture in, control tests for, A 491. 
un or, preparation 
weathered { of, A (7) 415. 
mn) 308, bodies of, water permeability of, A 


kiln marking, tudy of, A (6) 369 


and rapid and slow 
tests on, A (3) 


tem- 


Ni resistance of, tests on, 
A (5) 
“materials for manufacture of, 


foundry, A (3) 181, A (7) 416. 
, Joint Comm. on, meeting of, A (6) 371 


ones magnesia, iron in, production of, P (12) 


for furnace construction, P (5) 313, P (8) 460. 
for furnace doors (Hoffman kilns) advantages 
of, A (3) 200. 
for furnace linings. See also Linings; Refrac- 
tories, linings. 
for furnace linings and arches, B (2) 116. 
for furnace linings, influence refined 
A (2) 114. 
for furnace walls. See also Furnaces, walls for 
for furnace walls, A (2) 114, P (2) 117, P (5) 
by P (7) 418, P (8) 460, P (9) 495, P (10) 


turmase, air-heating, requirements of, A (12) 
alumina monohydrate from bauxite for, 
A (2) 111. 
arches for, A (4) 249, P (5) 313, P (6) 373, P 
(9) 495, P (12) 620 
Bailey, developments in. Ay*- A (9) 495 
boiler, application of, A ( 
study of service in, A (4) 


bridge wall, and cooling means for, P (12) 


9) 487. 
a thermal efficiency of. A (12) 612. 
high- mon tyes for linings, A (5) 309. 
of, and physical character 


and tests on, relation be 
tween, B (7) 418. 
me slag for, P 
for pulverized fuel, P (8) 460 
refractory brick checkerwork for, P (8) 460. 
requirements of, listed, A (2) 114. 
for roofs, Stein type, A (12) 618. 
sulphate- eri 4 in pulp and paper indus- 
tries, A (7) 4 
temperature study on, A (5) 307 
ty of: furnace classification, I-II, A (10) 
; selection of, tabular material on, 
III, A (12) 618. 
gas permeability of, A (1) 38, A (8) 458. 
for, electrical characteristics of 


(ah aes nufacture attack of, by molten glass, 
for glass in U. A (4) 236 
glass of, P (10) 533 
glass (a: 


glass tank blocks of, P 
for glass tanks, A (4) 246. 


. A (6) 372. 
enrichment of, A (2) 112. 
in 1930, data on, B (2) 116. 


of natural d 
physico-chemical properties na an 
sources, and use of, A (2) 132. 
(7) 397. 


_ method and 


ory tests on, A 


mping shapes of, with pressed air, A 
576 576. 


grog brick, for boiler furnaces, A (4) 249. 
grog brick. grog content of, A (11) 572. 
ye. raw materials and genesis of, A (11) 


dag brick, firing of, and slate 
preparation for, A (5) 312, 
uring tion uel- 
fired furnaces, A (3) 202. wed 
ssuebetty of, in the cement 


heat transfer ‘trough. A (2) 116. 
“cold,” in fuel-fired furnaces, 


of, for the metal indus- 


-temperature, A (1) 37, A (5) 310, A (6) 
371, A (11) 571, P (11) 578. 
ture, manufacture of, in U. S., A 


for, P (11) 


histor of, in last fifty years, 
hollow, firing of, . (7) 426 
A (9) 404 A (10) 531. 


req 
A (6) 372, A (9) 494 
chamol * properties of, 3 (7) 414. 
(3) 186. 


tivity 

insulators, heat conductivity 
study of, A (5) 

inqegtere refractory oxide, extrusion of, A (5) 


Joint Comm. on. A (10) 529. 
nts of, protection of, A (3) 181. 


aolin and clay, mixture for, P (6) 374. 
kiln marks on, types of, B (6) 373. 
for 2 = apparatus for a tion of, A (6) 


foe’ tins and hearths, standard specifications 
for, A (12) 618. 

for kilus, lime and cement, for coatings, types 
of, A (5) 310. 

for kilns, linings of, for pega kilns, re- 
quirements of, A (1) 35 

for kilns, ultra-red a of, A (2) 110. 


tat converters, wear 
tions, A (8) 4 
for electric A A (5) 310. 
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Po for glass tanks, Corhart Electrocast, advan- 
tages of, A (9) 404. if 
for glassmelting pots, corrosion resistance of, 
A (7) 417. 
glazes for, P (1) 40 
glazes for silicon-carbide bodies, P (10) 533. 
graphite, crucibles of clay requirements and : 
analyses of, A (5) 311. : 
ng 
and silica, gas permeability at ordinary : 
peratures, up to 500°C, A (9) 493. f = ; 
and silicon carbide, manufacture of, P (8) grog, gas permeability 5 
460. apparatus for, A (7) : 
thermal s grog, in glassmelting kiln, chan ; } 
A (8) 1 properties of, and labora 
fire-resistant, 
P (7) 419. : 
flow of water and air in, comparison of rates, 
A (10) 530. 
Fosalsil brick, manufacture and composition of, ; 
heat-exchange device of, P (2) 117. ; 
high-grade, properties 
try, A (7) 416 : 
h 
h 
(7) 414 
physical ies, manu- 
acture, and use of, A (5) : 
deve ies of and 
design for, A (6) 372. bh ; 
su = 
test ap tus for, A (6 2 
types A (3) 185 
insulators, high-temperature, thermal conduc- : 
orking condi- 
) 460. 
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Refractories (Continued) 3 
for electric melting copper and 
copper 8 310. 
for frit fet furnace, A (4) 229. 
for furnaces, P (1) 41, P (3) 186, P (7) 418, 
P (10) 533. 
) 
ations of, A (1) 37. 
of, B (10) 532. 


fireclay brick, B (7) 418. 
ois. for induction furnaces, A (1) 36, A 
magnesia, manufacture of, A (7) 415. 
. research on, A (4) 248. 
agnesidon, for the electrical-steel industry, 
A (12) 619. 
ite for, Bosnian A 313. 
and dolomite. for lime kilns, A 10) 530 


(1) 36. 
A (2) 113. 
tests on, 86, 
Sage in, A (7) 416, A (10) 
‘or the metallurgical industry, A (4) 
416. 
a * for rotary cement kilns, A (7) 417. 
and workabilities of, B (10) 532. 
magnesite blocks, chemical and physical prop- 
erties of, A (11) 573. 
wy heat conduction of, research 
A ¢ 
magnesite brick, data on, discussion of, A (6) 


deformation of, A (9) 494. 
effect of temperature we - A (12) 616. 
souring of, tests on, A (12) 6 
X-ray tests on, A (4) 248. 
magnesite linings, for cement kilns, A (1) 36. 
——_ linings for steel-melting furnaces, A 
(7) 416 
magnesium and aluminum oxides for ific 
heat of, at high temperatures, A (2) fio. 
ium orthosilicate, manufacture 
(11) 574. 
a orthosilicate as refractory material, 
6) 369 


from magnesium oxide, sy A (4) 
manufacture of, P (1) P (2) 118, P (8) 460. 
manufacture of, zirconium oxide in, P (8) 460. 


ey?! -resistant, manufacture of, P 

(9) 495. 

er wi destruction of, physical tests on, 
A (11) 576. 


of Russian lectures 
corrosion resistance, physica! 
ties of, A (5) remy silica and high- 
alumina types, A (6) 370; manufacturing 
processes, types of, A (8) 456; slag data 
on; effect of oxides on strength and other 
physical data, A (10) 529 
@date. P (5) 314, A (6) 371, A (11) 571. 
laboratory examination of, A (1) 32. 
in France, (6) 37 


of, 1, A (10) "531; 
A 376; (12) 619. 


for the metal industries, A (7) 
metallurgical, of, P (il) 578. 
products study of, A (7) 416. 
research on, A (1) 
silicon carbide for, A (7) 4 
magnesite brick (4) 248, A (7) 
4 
a. for gold on ceramic ware, A (3) 149. 
examination of raw materials and 
™ fred product of, A (4) 252. 
minerals for. See also — mineral names. 
minerals for, composition ies, and ap- 
plications of, A (6) 371, ‘- “7 431. 


yo in electric, short- 


i (1) 40. 
modern types of, A (7) 415, A (12) =. 
mold for casting of, P (1) 40, P (8) 460 
molded, combustible material for, P 


Moler, diatomaceous 

“Molite, ” for kiln walls, data on, A (11) 571. 
mortars, effect of water glass in, A (2) 115. 
mortars, for silica brick, composition for, P 


Mullex, data on, BS (12) 617. 


mr in, P (7) 
cast, production of, P (12) 620. 
in fired clays, ~omY.Y separation of, 
methods for, I-II, A (7) 428. 
Laclede, use for, A (7) 415, A (9) 495. 
and tridymite formation from kaolinite and 
gy iron compounds as mineralizers 
(2) 111. 
oxides: aluminum oxide, melting diagrams of, 
A (11) 575. 
strength, other physical data, A 
melting point diagrams of, A (1) 58. 
pyrochemical series of, A (4) 275, A (6) 371. 
specific resistance for electric kilns, A (2) 110. 
particle-size control of, A (4) 250. 
patents on. See specific patents in each issue 
under Refractories. 
patents ——- = materials production by 
melting, A (4) 2 
ed of, A ® 370, A (7) 414, A (10) 


| properties and uses of, discussion on, 
a (5) 311, A (7) 415. 
physical structure of ry of, A (10) 529. 
physical tests on, A (10) 5 


_plestic, molding of, P (1a) 620 


plastic, ““Molite,”’ for kilm walls, A (11) 571 
porcelain, uses and properties of, A (3) 187. 
porous, from glass, quartz, etc., preparation 
ot, P (10) 534. 
perme, production of, P (12) 620. 
ace of IV clay mixes for, corrosion resis- 
IV, A (6) 370, A (12) 617 
glass ““Re-Lin-Us" for, A (11) 575 
preparation and shaping of materials in Ger- 
many, I, A (10) § Il, A (11) 576. 
re resistance at high temperatures, ap- 
paratus for, A (2) 110 
pressure tests on, A (11) 572 
soutien for study in, A (4) 250. 
production of, P (2) 118, P (9) 495, P (11) 578 
properties of, A (7) 414, A (11) 572. 
ective coatings for, A (4) 247 
a test on furnace temperatures for, A (5) 


pyro-mortar for bonding fire brick, B (2) 116. 

quartz, properties of, A (10) 531 

quartzites, effect of firing on porosity and spe- 
cific gravity of, A (3) 183 


.” tantalum carbide for cutting ma- 
terials, A (12) 619. 
raw materials for, Czechoslovakian deposits of, 
A (3) 204. 
raw materials for, and fired oe micro- 
scopic examination of, A (4) 2 
insulation, A (1) 37 
raw materials for, new, A (3) 180. 
efractories Materials Section of the Ceramic 
Society of England meeting, A (5) 336 
refractoriness of, measurement of, A (12) 640. 
regenerator brick for open-hearth furnaces, 
A (3) 184. 
research in, A (6) 371. 
advances in, A (6) 369. 
Braunbeck’s and Werner's formulas for, A 
(10) 532. 
institute in Russia, A (10) 532 
oe See in, year’s work in, A (6) 
1 
motion pictures as aid to, A (6) 394. 
problems in, A (9) 492. 
U. S. in 1931, A (6) 371. 


circuit kiln, A (7) 41 

576. 

load tests, Mellor-Moore curves for silica and 
| 
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Refractories (Continued) 


resistance to coal-ash slag, comparative tests 

"on, A (1) 39, A (il) S71. 

retorts for low-temperature coa! carbonization, 
B (6) 385. 

retorts, repair of, P (6) 373. 

for retorts, vertical, continuous, behavior of, 
A (12) 618. 

in Russia, compilation of lectures on materials 
for, B (4) 251. 

sagger. See Saggers. 

ae wT clays, elastic and plastic softening of, 
A (3) 183 

scorification of, research on: power of corro- 
sion and constitution of smeltery slag, A (3) 


179. 
Sealkote for boiler settings, A (2) 114. 
shaping of, P (3) 186 
shaping of, from half-dried mixtures, A (7) 416. 
silica, silica brick. See also Refractories, black; 
Refractories, Dinas 
silica, A (7) 414 
and alumina in, P (1) 41. 
black and regular, expansion behavior of, 
A (9) 492, A (10) 529 
chalk flints in, A (3) 182. 
se ovens, A (3) 182, A (5) 310, A (11) 
from crystalline quartz for the steel industry, 
A (8) 456. 
and fireclay, evaluation and oe on, A(8) 456. 
firing of, economies in, A (3) 200. 
grading vs. porosity of, A (3) 182 
and graphite for manufacture of, P (7) 419. 
heat transitions and volume changes in, A 
(6) 370. 
history of manufacture of, in U.S., A (4) 247. 
lime- and clay-bonded, from calcined gani- 
ster, A (11) 573 
and magnesium, for metallurgical kilns, 
characteristics of, A (1) 36. 
manufacture of, P (6) 373. 
molds for, A (2) 113 
mortars for, P (10) 534. 
for porous articles, P (9) 
quantitative quartz, cristo- 
balite, and tridymite in, A (12) 616. 
taw materials for, A (11) 573 
red-stained, cause of, A (5) 311. 
— and black, expansion behavior of, A 
( 2 
relation of crushing strength to other physical 
properties, A (12) 616. 
Russian quartzites for, A (4) 247. 
from Sharon conglomerate, properties of, 
A (2) 113 
tests and specifications for, A (11) 573. 
valuation of, according to external nature, 
A (9) 494 
volume change of, and effect of products of, 
A (5) 312 
volume changes in, B (10) 532 
from waste quartz, A (12) 616 
silica-lime and lime-clay bonded, influence of 
iron oxide and titanium oxide and rate of 
quartz inversion on, A (3) 182-83 
silica lime-clay bonded, thermal expansion 
studies on, A (3) 182. 
silica mortars, thermal expansion of A (1) 37. 
silicate, bonds of, P (1) 41. 
silicate, with high alumina content, A (2) 111. 
silicate, products of, and test methods for, B 
(8) 452. 
silicate, research on, in the Ukraine, A (5) 312. 
silicate, in U. S.; Russian interpretation of, B 
(5) 313. 
siliceous, alumina recovery from, P (10) 533. 
= 7 -aluminous, alumina recovery in, P (6) 
74. 
silicon-carbide, A (4) 247, P (6) 373. 
application of refractory protective glaze to, 
P (10) 533. 
and artificial corundum, production of, A (11) 
572 


and calcium carbides, production of, P (8) 
460. 


for electric resistors, A (7) 416. 
and electro-corundum, use and manufacture 
of, A (5) 311. 

and graphite powders, oxidation rates of, A 
low, permeable, production of. P (11) 577. 
manufacture of, A (1) 38. 

sillimanite, structure of, and related alumino- 
_ silicates, A (6) 370. 

sillimanite cements, for furnace construction 
and repairs, A (4) 250. 

sillimanite minerals as, A (1) 43. 

sintered corundum, manufacture of 1 om 
Carbofrax, etce., in Germany, A (6) 369 

sintered linings for high-frequency furnaces, 
A (5) 309. 

sintering of, from molten magnesite, P (7) 418. 

sinterkorund, properties of, A (9) 494. 

slag, classified wi of tests on, A (11) 571. 

slag, data on, A (10) 529. 

slag, from Fe-Cr ores, P (6) 374 

slag, and tunnel kiln car, P (5) 321. 

& mass, molding articles from, 


smelting process for, P (11) 576. 
spulling resistance of, A (12) 616. 
special. See also Refractories, high-tempera- 
ture. 
electrical resistivity of, A (12) 616 
for h temperatures, A (1) 37, A (11) 571. 
= Sey coatings, economy of, A (12) 
types of, and characteristics, A (3) 180, A (4) 
46. 


specifications for, standard, A (10) 531. 
pummeations for, standard, in Germany, A (8) 


spinels, synthetic, production of, P (6) 373, 
P (7) 419 

standard tests for, A (10) 532. 

standardization of, paper on cited, B (3) 214. 

steatite bodies for electric oe apparatus, 
physical tests on, A (11) 575 

for steel mills, manufacture of, ‘A (10) 531. 

in steel plants, A (1) 37. 

steel-pouring, failure in, A (9) 494. 

stones of, in glass batch, cause of, A (4) 235 

structure of, I-II: flint clay for density in- 
crease in, A (9) 492; effect of severe heat 
treatment on size of aggregates, A (10) 529. 

super-, A (4) 247 

super-, sillimanite minerals for, A (4) 252 

super-, sinterkorund, properties of, A (9) 494. 

surfacing bodies of, P (3) 186. 

tale and magnesia base for, A (4) 248. 

tale stones for metallurgical kilns, A (4) 249 

tank block, hydrofluoric acid solubility test for, 
A (2) 115, A (4) 247. 

tensile tests, high temperature, A (2) 110 

tests on, A (4) 246, B (8) 457, B (10) 532 
Cote Bet. manual for interpretation of, A (3) 

180. 

laboratory vs. mill conditions, A (7) 415. 
methods for, combined, r (9) 506, A (11) 575. 
physical and chemical, A (7) 414. 
results of, A (2) 115. 

thermal conductivity of, calculation from con- 
stituents of, A (11) 576 

a conductivity of, measurement of, A (5) 


thermal conductivity of, research on, A (8) 467 

thermal expansion of, in Japan, A (7) 422 

thermal expansion of, low, A (2) 114. 

e reversible, expianation of, 

A (7) 41 

thermal expansion of, in temperature range of 
0 to 1700°C, A (9) 493 

thermal spalling of, resistance of, A (3) 184, 
A (5) 3 

thermal transmission of, study on, A (5) 307. 

tile for boiler tubes, P (11) 577 

transverse of, thermal! shock effect on, 
A (1) 37 

tridymite stones, manufacture of, P (7) 419. 

tubes of, gas impermeability of, tests on, A (8) 
458. 


| 
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Refractories (Continued) 
types of, and A 
types of, tests for, A (3) 1 
ultra-red radiation in, A @ 110. 
= for induction-furnace linings, A (11) 
“ata, for repair of glass-furnace linings, A (6) 


(5) 312. 


S., research advance in 1931, I-II, A (6) 
A (7) 418. 
se of, progress in, A (2) 108. 
ao and tests for, A (1) 39. 
of, expansion of, discussion of, 
A (6) 
vitreous, corundum. See Refractories, corun- 
dum, sintered. 
walls for furnaces. See Furnaces, walls for; 
Refractories, furnace walls. 
for zinc blende roasting in furnaces, P (2) 118. 
zircon, bond for, P (11) 577. 
zirconia brtak. A (2). 114, A (5) 312. 
of, production of, P (7) 


419. 
zirconium oxide for, P (5) 313. 
zirconium oxide and other oxides, preparation 
of dense and solid objects from, P (10) 534 
Refra-tories apparatus, air stamps for pressing 
g-og shapes, A (11) 576. 
for application of materials to walls of indus- 
trial kilns, A (6) 372. 
for casting, and process for, P (9) 495. 
nozzle for molten-metal containers, P (2) 116. 
for pot blocks for melting glass, A (12) 617. 
for preparation and sha aping g of mixes, I-III: 
A (1) 531, A (11) 576, A (12) 619. 
for pressure tests on, A (11) 572. 
for tensile tests on high-temperature refrac- 
tories. A (2) 110. 
“Wright” mechanical brick mold, A (2) 113. 
Refractory dia: for surface-combustion 
apparatus, P (1 
Refractory 4 hy See Industries, refrac- 


Refractory materials, a. See Refractories; 
also specific materia! 

Refractory oxides. See Oxides for refractories; 
7a names of oxides; Refractories, oxides 


Refract plants. See also Manufacturers. 
A. P. m Co., history and description of, A 
(2) 142. 
in Russia, description of, A (9) 495. 
Russian kaolin, manufacture of silica brick 
from waste quartz at, A (12) 616. 
“Ukrogneupor,” for grog brick manufacture, 
A (11) 572. 
Regenerators, brick for, for -hearth furnaces, 
manufacture of, A (3) 1 1a4. 
for glasswork, P (2) 103. 
ee and air heaters, B (5) 321, B (11) 


R tors, P (2) 124. 
Reinforced brick masonry. See Masonry, re- 


in industry, value of, A (2) 141. 
management scope be A AS] 284 
a oe problems in. in, A (4) 284 

Joint Committee on Refractories, 
refractories, year’s work in, A (6) 371. 


Battelle fo Institute, for metallurgy 
and fuels research, A (9) 508. 

Boyce-Thompson Institute of Plant Research, 
quinhydrone electrode for pH measurements 
at, A (4) 256. 

Bureau of Standards, annual report fo: 1931, 
B (3) 214; research for pottery industry, 
A (8) 472; tests on clay products in sound 
insulation, A (2) 106 

for notes on analytical procedure for, 

A (5) 292. 

ceramic, of the Technical High School in 
Breslau, A (3) 214. 

Ceramic Institute, Leningrad, glass research 
at, A (1) 15. 

Detroit Edison Building, air conditioning in, 
A (12) 628. 

Kaiser Wilhelm Institute, silicate research, B 
(3) 210; for silicate research, papers listed 
at meeting of, A (5) 335 

management of, A (4) 284 

Mass. Inst. of Technology, George Eastman 
Research Lab., for physics and chemistry 
studies, A (9) 508 

Mellon Institute, Heat Insulation Fellowship 
at, on aluminum monohydrate for furnaces, 
A (2) 111. 

minerals, ore samples of, list of public labora- 
tories for tests on, B (9) 501. 

National Research Laboratories, for heavy 
testing and electrical studies, A (12) 641. 
O.S. U., Eng. Expt. Station, hydraulic dry press 

at, A (3) 192 

in Paris, on refractory materials, A (6) 371. 

Petroleum Research Institute, preparation of 
“Dura-stix” at, A (8) 456 

Physikalisch-Technischen Reichsanstalt, tests 
and apparatus for low-temperature measure 
ments, A (12) 626. 

planning and fitting of, B (11) 600. 

Quartz Laborat of Mineralogical Institute 
at Academy of Sciences, U.S.S.R., sere 
work compiled by workers at, B (5) 333 

record for, B (6) 396. 

Refractory Institute in Russia, A (10) 532. 

Smith, A. O., Corp., A (3) 213. 

Sterne, G. F., & Sons, Ltd., for ceramic tests. 
A (9) 509. 

Tonindustrie-Laboratorium, brick freezing re- 
sistance tests at, A (6) 367 

Ukrainian Institute of Silicates, refractories 
research at, papers listed, A (5) 312 

Univ. of Mich., mechanical insp<-: itor of F 
Firestone, description of, A (6) 77. 


Residual ashes. See Ashes 

“Resilia” for pivot mounting in pyrometers, A 
(7) 424. 

Resin, formation of, in distillation of benzol, A (4) 
263. 


inforced. 
Reinforced ie for See Glass, reinforced. 
or linings for glass pots, A (11) 575. 
1 Corp. Massillon Division. See 
Research. See also Analyses; Charts; Laws; Resin 
Methods; Processes; Tests. 
chemical and industrial, Réntgen rays as tool 
for, A (10) 543 


oducts as competitors to enamelware, 
A (12) 608 
Resistance, bond, shearing, and static, of plastic 


on coal sampling from wagons by the Lanca- 
shire and Cheshire Coal Research Assn., A 
(4) 26 


clay. A (1) 62. 
electrical, of graphite, A (6) 379 
electrical, of special refractories, A (12) 616. 


hydrochloride, of nonmetals, A (12) 641. 
thermal, of refractories, characteristics of, 
A (2) 111. 
element, electric, production of, P 
4) 264. 


Department of Scientific and Industrial Re- 
search for 1929-1930, 1930-1931, A (5) 335. 

economy in publications on, policy of the 
American Ceramic Society in, A (2) 142. 

on grinding, I-III: ball and tube amills, 
formulas for, A (2) 123; tests of cement 
clinker grinding mills; reference curve for, 
and clinker grinding tests, A (6) 377. 

solar energy for, A (5) 321. 

industria! and chemical, with high intensity and 
soft Réntgen rays, A (4) 269. 


Resistance loss of elastic materials, tests on, A (3) 


electric-furnace, P (4) 264 
electrical nonmetallic, P (5) 321. 
silicon-carbide, electric furnace, P (2) 130. 

Retorts. See also Refractories, retorts 
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Retorts (Continued) 
low-temperature coal carbonization, 
furnaces, or kilns, P (6) 385. 
ertical, continuous, refractories for, behavior 


ar A (12) 618. 
discovered by Noddack, 1925, produc- 
Rneciogy, proble of, 
t ms in, review 
) 431. 
ies of, outline of systematic survey of, 
A (7) 431. 
dioxide, methods for manufacture of, 
A (6) 391. 
type of Attic vase, A (1) 7. 
Ribbe, C., cited on basalt fusion, A (1) 17. 
Ridgeway’s system of color nomenclature, A (10) 


Rieke and Keeting cited on porcelain pastes, 
influence of ape on behavior during dry- 
ing ond Sees. © (3) 214. 


alkali determination in 
A 236 
Rittman zone method. See Methods, Rittman. 
Robertson tunnel kiln. See Kilns, 
Robineau, Adelaide A., life and work of, A (11) 
ase Memorial Exhibit of, A (3) 150, A (7) 


products, machine and equipment for, 
A (3) 193. 
— as insulation material against heat and 
A (9) 507 
Rockiord d (owa) Brick and Tile Co. See Manu- 


Rockingham, ‘Yorkshire porcelain, A (7) 423. 
Rocks. See also Minerals; Soils 
beryllium in, detection by tetra-hydroxyl- 
anthraquipone, A 594. 
chemical analysis, B (4) 282 
cyanite- and sillimanite-bearing, in the Bhan- 
dara District, C.P., A (7) 417. 
feldspathic, anorthoclase-bearing rock glass, 
A (12) 633 
feldspathic, decomposition ¢. A (12) 634 
fragmental, examination of, B (4) - eo 
igneous, of the Helle, plagioclases of, 
igneous, ply of, B Ay} B 508 
lead in, determination of, A (11) 594. 
liparite, acid volcanic, for glass manufacture, 
A (6) 356 
magnesia, limitations of, B (1) 55. 
microscopic analyses of, A (12) 626 
minerals in, microscopical characteristics of, 
B (10) 540. 
natural, test standards for, A (3) 195. 
norms of, changes in calculation of, A (4) 281. 
icle-size and size-distribution tests on, 
A (6) 394. . 
quartz-kaolinite-feldspar, classification of, field 
map for, A (6) 390. 
sedimen , lithologic studies of, B (3) 205. 
synthesis of, methods for, A (12) 632. 
tale in, for metallurgica! refractories, A (4) 249. 
tale-carbonate, thermal analysis of, A (4) 
249, A (12) 639 
trachyte, for glass manufacture, use of, A (6) 
355 


Rockwell test. See Tests, Brinell. 
Roenner evaluation of fuels, B (12) 631 
Rolok walis. See Walls, “Ideal.” 
Roman kilns for “ard in England, A (4) 259. 
Roofing, P (7) = 
d surfacing, P (1) 68 


mineralized, 
= for, A 7) 4 421, P (7) 423. 
tile. See also Tile, roofing. 
Roofs or furnaces, Stein suspended, refractory 
tile for, A (12) 618 
industrial maintenance of, A (8) 473 
for tunnel kilns, P (6) 385 
Ross, F. E., auxiliary lens for telescopes, inventor 
of, A (5) 299. 
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“Ross-stone,” brick, Pon, fly ash, method of 
manufacture, A (4) 244 

Rotameter for flow measurements of liquids and 
gas, A (3) 194. 

Rotax electric of, A (12) 627. 

ae Society of See Societies, tech- 


Rubidiew, kaolinates of, (aa) 595 


Ruby glass. See Glass, ruby. 
Russia, clase apparatus in types of, B (1) 19, A (3) 


glassmak in, technique of, A (4) 239. 

Ss ‘orcelain Factory, history of, and 
work, A (1) 67. 

technical education in, cost of, A (3) 214. 


ety glass. See Glass, safety. 
P (5) 316. 


broken, for refractory products, A (3) 185. 


ined bone for manufacture of, and bedding 
for ware, A (9) 496. 
effect of varying cortain properties, A 


clays for, elasticity and plastic softening of, A 
(3) 183. 


for ceramic ware, P (6) 373. 

life of, effect of varying properties for, VI, A (1) 
43, A (3) 184 

refractories for, for leny (1) 41, P (8) 460. 


a. art glass of 
nd Wheeler system for low-te ture 
carbonization of coal, advantages of (4) 


Sales. See Economics. 

Salmang cited on oxides, ° yrochemical series of, 
for enamels, A (11) slag resistance of 
A (2) 109. 

Salt-glazed See Brick, salt-glazed. 

Salt salt 

Salts, aluminum, titration curves for, with alkalis, 
A (5) 327. 

common, for glass, in place of soda and salt 
cake, A (9) 486. 

colors of, of, A (3) 208. 

mass spectra of, A (1) 60 

(MeROn:), solid oxygen-containing, internal 
structure of, at A (4) 268. 

soda from, source A (2) 1 

soluble, effect on LA of ceramic prod- 
ucts, A (8) 454. 

soluble, in masonry, effect of, A (8) 454. 

and molybdate, internal! structure of, 

Samian ware. See Terra sigillata 

Sampling, accurate, in production and use of ce- 
ramic materials, A (9) 507. 

—— in, quantitative microscopic study of, 


A (3) 207. 
P (11) 586. 
in Washington 


bornite. See Minerals, barium silicate. 
Sandbiast abrasives. See Abrasives, sandblast. 
Sand . See also Sands. 
abrasives for, separation of, A (11) 556 
for glass decoration, A (4) 238, A (6) 339 
for glass finishing, A (10) 523. 
nonsiliceous materials for, use of, A (12) 607. 
standard tests for, of Canadian Ceramic Society, 
A (12) 607 
Sandireé blocks for studies on shape construction 
for ceramic ware, A (3) 150. 
Sending apparatus, double-disk, A (6) 379. 
portable electric machine for, P (6) 


Sands, clays. and minerals, publication on, B (10) 
541. 


feldspar in, analyses on, A (2) 132. 
glass, iron in, thiosulphate titrations of, A (4) 
274. 


glass, nature of, A (12) 612 
glass, Pacific-coast deposits of, A (6) 361. 
fodustrial uses of, British, A (11) 592. 
magnetic, studies of, I-III, A (3) 203 
physico-mechanical analysis of, xylene distilla- 
tion method for moisture, A (7) 4 


|| 
cause of, A (1) 43. ; 
Ring kilns. See Kilns, ring. ; 
method. See Tests 
Sam 
4 San 
+ 
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Sands (Continued) 
warts. for glass refining, vs. steel gravel, A (12) 


quartz, in whiteware glazes, defects from, A (2) 
74, A (6) 375. 
Canadi A (11) 585. 


=a. Canadian, standard tests for, A (12) 
sandblast, hardness of, laboratory test on, A (6) 
345 


silica, purification of, P (3) 214. 

eames and specifications for, A 
5 . 

standard, tests on, in experimental mill, A (11) 


types, of, formation and characteristics of, A (1) 
55. 


volume weight determination of, A (8) 471. 
Sandwich glass. See Glass, Sandwich. 
Sanitary ware. See also Bathtubs. 
coe for, P (1) 8, P (1) 9, P (1) 44, P (1) 45, 
P (3) 154, P (5) 289, y (6) 34 
bathroom background ae. A (7) 400. 
bathroom paper holder. P (1) 8. 
a sinks, wash and lavatory basins, P (10) 


closet bow!, P (10) 44 

closet bow! and spray receptor, P (12) 624. 

closet bow! and tank, P (10) 535. 

greb rail, P (3) 154. 

lavatory basins, pedestals for, P (10) 535. 

lavatory basins, sinks, and baths, P (1) 45, P 
(9) 497. 

mop sink, P (1) 45 

plumbing fixture, P (1) 44, P (3) 190. 

soap dish, P (3) 154, P (7) 401 

soap holder and combined grab rail, P (1) 8, 
P (6) 342. 

toilet bowl, P (7) 423, P (9) 497 

tooth-brush holder, P (3) 154 

unitary water-closet and tank, P (8) 440. 

for wash fountain, P (1) 

water-closet flush tank, P (1) 8, P (1) 9, P (5) 
315, P (6) 341, P (8) 440, P (9) 479, P (10) 
515, P (10) 535, P (12) 624 

glazed, manufacture of, A (6) 376. 
— and method of manufacture, A (2) 


molding of, defects in, A (9) 496. 
porcelain enamel, crating of, A (12) 608. 
Santorin earth. See Earths, Santorin. 
Satsuma, double glaze, exhibit of, A (5) 288 
Scales for porcelain batch weight, for uniform 
uality, A (12) 627. 
Toledo, and photoelectric tube for batch con- 
trol, A (7) 424. 
ium. See Minerals. 
Schaal and Fuller, cited on enamels, black speck 
formation in, A (7) 403. 
Schiéne and Schultze-Harkort cited on elutriation 
cualyete for particle-size determination, A (5) 


Scholes, S. R., cited on chrome-oxide determina- 
tion in glass, A (4) 236; silica determination 
in lead glasses, A (4) 236; head of Dept. of 
Glass Technology at Alfred Univ., A (9) 509 

Scholes method. See Methods, Scholes. 

Schools, ceramic. 

art, vs. industry, A (9) 478. 

Faenza, ceramic significance of, A (2) 75. 

German Technical High re Prague, meet- 
ing papers listed, A (10) 54 

— College of London, A (2) 


Imperial College of Science and Technology, 
electric, high-temperature furnace demon- 
stration, A (6) 383. 

wy. "4 Univ., degree in building science, 

New State College of Ceramics, changes 
in, 10 

Newcomb Leiece, artware of, A (5) 287. 

Purdue Univ., research on manufacture of 
brick (‘‘Ross-stone’’) from fly ash, A (4) 244. 

Sheffield Univ., clayworking laboratory classes 


at, A (1) 67; glass technology summer school, 
A (12) 613. 
B is) 439 A., engraved glassware of, A (7) 399 


Schuen cited on blistering of stoneware, A (6) 374. 
Sch Hardy Law. See Laws. 
H. G., cited on crazing, causes of, A 
(5) 314. 
Science, degradation of, A (5) 336 
in the modern a a discussion on, A (3) 213. 
lication of, to 


tests for etek of nonferrous 
metals, A (1) 46. 
Scorification of refractories, VI, A (3) 179 
“Scorzette,” copper mosaic glass, A (10) 513. 
powders. See Cleaning. 
Screen anal particle-size average from calcu- 
lation of, A (1) 59. 
See also Sieves. 
for abrasives, close-sized, control of, A (7) 424. 
centrifuge, for stoneware and porcelain ma 
terials, A (9) 496. 
heavy-duty, A (11) 585. 
perforated meta! plates vs. wire cloth, A (4) 255. 
plates for, manufacture of, P (8) 464 
vibrating, heavy-duty, A (9) 498 
mounting for, A (2) 122. 
adrex. A (10) 536 
tedman Quadrex, A (7) 424. 
two-roll, A (1) 47 
Scum on brick, barium bicarbonate for prevention 
of, A (10) 528. 
oom carbonate for, prevention of, A (10) 


Sealkote for sealing brick boiler settings, A (2) 
114. 


Searle tensiometers. See Tensiometers. 
Seavers, C., Dubl-Wall developed by, A (5) 306 
for safety-glass manufacture, A 
Sediment in flocculated clay suspensions, depth 
and rigidity of, A (1) 62. 
Sedimentation, analysis by, for fine particle-size 
determination, A (5) 331, A (5) 332 
of clay suspensions, relation of velocity to vis- 
cosity of, A (1) 61 
of clays, data on, A (12) 641 
Schéne and Stokes formulas for, A (9) 504. 
Seger cones. See Cones, Seger. 
Seger formula, tables showing factors for calcula- 
tion of, A (7) 431 
Selenium, Canadian, production and uses of, A 
(11) 590. 
and compemnte of, volatility of, A (8) 448, A 
(9) 4 
as c eae by-product, in Canada, A 
(11) 590, A (12) 634. 
in fs ass as colorizer or decolorizer, action of, A 
10) 519. 
in glass, effect of, B (8) 451. 
in glass, German patent on, A (1) 16 
as red pigment for ceramic ware, A (2) 73. 
Selenium glass. See Glass, selenium. 
— 4 sulphide, stable, preparation of, P (8) 


Semi-porcelain. See Porcelain, semi- 
—e apparatus, air, for fine powders, A (4) 


for cement-fineness determination, A (6) 378. 
for intermixed divided materials, P (1) 49 
— P (2) 122, P (2) 125. A (3) 194, A (9) 


magnetic, for clay slip cleaning, A (11) 584. 
magnetic induction princi ~ for, A (3) 194 
for materials, and process for, P (12) 628. 
ustries. See Industries, sewerpipe. 
Sewer e. See Tile, sewer. 
Sewers, brick, A (11) 570 
brick, for paving, A (8) 4 
reinforced brick, cost +. of, A (11) 569. 
Shaft furnace. See Furnaces, shaft 
Shale reamer, P (5) 317. 
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Shales, acids for working, A (10) 528, A (11) 570. 
and clays of Prince Edward Island, B (6) 387. 
and coals in S. Africa, sulphur in, A (4) 266. 
geologic formations and locations, A (11) 590. 
Jackson, sorption rate test for, A (5) 330. 
oil (Kt tkerseit), analyses and specific gravity 

determinations of, A (5) 329. 
oil, residual ashes from, use of, A (12) 641. 
oil, subsurface oxidation of, A (4 
quarrying of, method and cost of, B (1) 48. 
working qualities and dry-strength effect of 
acids on, A (10) 528. 
pe ——— Sandiére blocks for studies 
on ( 


Sha sogeestus for oval shapes, ~ (12) 627. 
See Glass, safet 


Ss of plastic vs. static 


glass. See Glass, sheet; Glass apparatus, 


mic. 
eet Iron Age, Hellenistic, and Roman, A (4) 


1g, study of, A (1) A aes. 
tractor for, small, use of, A (7) 4 

, firing, of vitrified Ls. . A (6) 383. 
of porcelain insulators, size control for, A (12) 


and A aad of ware, influence of density on, A 
Siam: chinaware of, description of, A (3) 152. 


See Manufacturers. 
Sieves. See also Screens. 
specifications for, American 2s. 
standards, A (11) 547. 
standard, U.S. and Tyler, differences in, A (9) 


international 


497. 

test, wy standard for, vs. U. S. Bur. Stand- 
ards, A (6) 379 

—se for, ““End-Shak,” A (9) 498, A (10) 


a a Blutergess sifter, principle of, 


A (il 
on Vibrato,” A (11) 584. 


Signboards, Aon for, composition of, A (6) 


345. 
Silex, oi makers, bowls, and heater stand, P 


(9) 479. 
See also Cristobalite; Quartz; Tridymite. 
in alunites, determination of quantity of, A (1) 
58 


and barium carbonate, formation of barium 
silicates from, in the solid state, A (6) 391. 

and calcium carbonate, reaction between, A (6) 
390, A (7) 406, A (9) 504 

colloidal, in mixed solutions, removal during 
treatment of powdered silicates with acids. P 
(5) 334. 

colloidal, sorption phenomena in, A (8) 469. 

colloidal, syneresis of , synerometer for, effect of 
hydrogen-ion on; vapor pres- 

me at I-III, A (9) 502 

oduiaaie determination of, A (1) 58 

compounds of, removal of silica from, process 
for, P (7) 432. 

determination methods for, A (10) 543 

effect of, on dissociation of Fe2Os, A (12) 639. 

fused, A (3) 169, A (11) 558 
== and apparatus for, P (8) 453, P (10) 

53 


opaque and and clear, manufac- 
ture of, A (9) 4 
physical Pad A. of, A (3) 169 
“© ies of, and types of products. A (3) 
169 
glass, composite article of, P (5) 303. 
in glass, solubility of, A (10) 519 
hydrated, conversion of, P (8) 472 
Illinois, material, progress report on, 
A (8) 46 
materials, treatment of, P (5) 334. 
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method for testing, A (2) 134. 

in 1930, report on, B (2) 133. 

perchloric-acid determination of, A (4) 274 
porous articles of, a of, P (9) 495. 
powdered, in glass, P (10) 5 

of, after attack leucite by acids, A 


in materials, determination of, A 

in soluble silicates, quantitative determination 
of, A (9) 504. 

vitreous. See also Glass, silica. 

vitreous, cubic A (11) 559. 

volume changes in, tests on, B (10) 532. 

volumetric analysis yh in aluminum and iron 


AS A (12) 638. 

Refractories, silica. 
Sitien gels. See Silica, colloidal. 
Silica See Glass, silica 
Silica ovens, heating batt of, A (5) 318 
Silica refractories. See Refractories, silica. 
Silica sand. See Sanus, silica. 

Silicate industries. See Industries, silicate. 
Silicate melts, crystalline alumina in, occurrence 
ies of, A (8) 468. 
ado es of blast-furnace slags, theory of 

) 54 


Silicate of L~ 4 cements. See Cements, silicate 


also Aluminosilicates; Rocks; 


tion of, and volumetric determina- 


um, A (4) 273. 
alkaline, yo and paving materials (Hun- 
gary), A 467 
alkaline, +. 4 of, study of methods for, A 
(7) 430. 
alumina in, methods for TT es A (4) 272 
alumina content of, A (2) 111 
— slag residues of, theory of, A (10) 


mri ot in, determination of, A (8) 471, A 

ai 

and calcium aluminates, hydrothermal! synthe- 
sis studies on, A (9) 479. 

chemical studies of, in U. S., 1927-1930, A (5) 


er yy 4 of cement formation of, theory of, A 

( 

constitution of, effect af crystallographic struc- 
ture tests on, A (10) 542. 

crystallized and glassy, of the oS. sys- 
tem, electrical conductivity of, A (6) 352 

heat of formation from corresponding oxides, 
determination of, A (1) 58. 

hydrated calcium, I-II: system CaO-SiO,- 
H;:O; hillebrandite and foshagite, A (2) 203 

melting of, combustion-chamber construction 
for, A (8) 449 

method for testing, A (2) 134. 

and minerals, technical analysis and determina- 
tion of rare elements. A (4) 270. 

NasSiOs, manufacture of, P (2) 141, P (7) 432. 

natura! and artificial, boric acid in, determina- 
tion of, II, A (8) 471 

ree aan system, equilibrium diagrams for, A 
( 

powdered, acid treatment of, removal of col- 
loidal silica, P (5) 334 

raw materials, products of, and research on, in 
Ukrainia, B (8) 452 

research on, B (3) 210 

research on, papers listed, A (5) 335. 

~~ ores, beryllium in, recovery of, P 

silicic acid in, determination, A (11) 595 

silicon-dioxide determination of, B (2) 139 

soluble, silica in, quantitative determination of 
A (9) 504. 

structures of, A (1) 60 

synthesis of, pnevmatolytic, I-11, A (1) 55, A (2) 
131, A (11) 592. 

synthesis of, relation to geochemistry, A (11) 
592 


thermal expansion of elements in Group II of 
the periodic system, A (10) 542 


|| 
eet glass 
Sheet iron. See Iron, sheet 
Sheet steel. See Metals, sheet. J : 
Ss a 
Silicates. See 
Zeolites. 
alkali se 
emens argometer. easuring apparatus. 
Siemens- Martin kilns. See Kilns 
Sifting 327 
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Silicates (Continued) 
Te. decomposition at high temperatures, 
tricalcium, formation of, with firing, A (3) 156. 
volume determinations of, met for, A (6) 
— of, A (1) 58, A (4) 273. 
rials, ysis 
Siliceous cements. See Cements. 
See M iliceous. 


Silicic in apatites and determi- 
nation methods for, A (8) 4 
gelsin. See Colloids, 
preparation of, I-11, A 
minerals in, gas sorption of, A (2) 138. 
and silicon-oxide hydrate, dissolved, in alkaline 
and acid ppm tests on, A (7) 430. 


volatilit tests on, A (2) 131. 
Silicic - calcareous - 


com- 
pounds, analysis = criticism of classical 
methods of, cae 


mate- 


nds of, for in- 


mpou 

dustrial A (4) 2 
products. ~ Aluminosilicates. 

+ of, summary of literature on, 


Silicon A and artificial corundum, produc- 

tion of, A (11) 572. 

for bonded refractories, P (10) 533 

and calcium carbide, production of. P (8) 460 

for crucibles, effect on strength of, A (10) 531. 

oY ye > undum, manufacture and use of 

) 

electronic distribution on, A (11) 595 

and fused chromic oxide, for transfer material, 
high-temperature, P (11) 597 

gel-forming mixtures of, extinction coefficients 
of, A (7) 429. 

for metallurgical use, A (7) 416. 

in porcelain as impurity in, A (2) 120. 

powdered, oxidation rates of, A (8) 459. 
—— in, viscosity measurements of, A 


Silicon-carbide refractories. See Refractories, 
silicon-carbide. 
Silicosis. See also Dust; Dust apparatus 
calcined wy 4 pottery industry, as pre- 
ventive, A (7) 4 
dust collector for Rar of, A (1) 48. 
— Pottery Silicosis Regulations, A (11) 


vention of, method for, A (4) 283. 
Silk, glass. See Glass, silk 
Sillimanite, electrical properties of, A (4) 252. 
mining and treatment of, for ceramic products, 
A (4) 252. 
P.B.. for furnace construction and repair, A (4) 
250, B (12) 620 
for refractories, A (1) 43. 
as stones in fused glass, A (4) 235. 
structure of, and related aluminosilicates, A 
(6) 370, A (12) 619. 
Sillimanite cements. See Gompente, sillimanite 
Sil-O-Cell as insulating material, A (3) 185 
Silo process. Processes, brick 
Silver and sodium in glass, distribution between, 
Vi nitrate and bromide melts in equilibrium, 
A (12) 611 
Silvered oe See Glass, mirror. 
See Corundum; 


Sintering. influence of iron oxide on, A (1) 39. 
of refractories from molten magnesite, P (7) 


418. 

Sintering apparatus, P (11) 589. 

_ Sinterkorund. See Corundum, sintered: Refrac- 
tories, sinterkorund 

Size oe of spherical crystals, study of, A 

) 

Ska crystal structure of, A (5) 329 

Sk cited on influence of sudden temperature 
variations on ceramic products, P (3) 214. 

Slag drip for furnace walls, A (4) 254. 


Refrac- 
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of crucibles, magnesium oxide, A 
) 531. 
action of, on firebrick and boiler-furnace 
settings, A (1) i 
and 
for P a2) 621. 
basic, crystal study of titanium minerals in, A 
27 
basic, highly-soluble, production of, P (11) 598 
blast-furnace, vs. arsenic trioxide, for acid- 
resistant A (3) 156. 
blast-furnace +f method and use of, A 
(3) 165, A « 2 
blast-furnace, lead 
wool, A (7) is. 
blast-furnace, silicate residues of, theory of, A 
(10) 542. 
coal-ash, microsc 
brick, A (11) 5 
coal-ash, resistance of refractories to, compara- 
tive tests on, A (1) 39, A (11) 571. 
from Fe-—Cr ores, for refractory manufacture, P 
(6) 374. 
in glass, use of, A (9) 485. 
magnesite refractories, resistance of, A (1) 36. 
metallurgical, for glazes, use of, A (8) 461. 
metallurgical, signi of, on system CaQ- 
Fe2Os-SiOn, A (12) 639. 
molten, transformation of, into frothy porous 
matter, P (5) 317. 
and molten masses, porous, method and appara- 
tus for, P (8) 465. 
in refractories, effect of data on, A (10) 529. 
way, classified review of tests on, A (11) 
1 
resistance of, test method for, A (9) 506 
smeltery, constitution of, tests on, A (3) 179. 
Slaked lime. See Lime, slaked. 
Slips, casting, of, A (3) 190. 
* casting, sodium aluminate as electrolyte for, A 
(9) 496. 
casting, for white wares, notes on, A (3) 190. 
cement, Portland, liquid phase and chemical 
composition of, A (10) 515. 
ceramic, plasticity control of, A (12) 624. 
of, test apparatus for, A (3) 


pm dy feeding to molds, P (2) 121 

clay, magnetic separator for cleaning of, A (3) 
194. A (11) 584. 

fluidity of, formulas for, A (4) 279. 

plastometer for measurement and control of, A 
(11) 585. 

pottery, filtering and drying of, continuous, A 
(6) , A (12) 626. 

pottery, “Improved Vibrato” 
(11) 584. 

wet blending of, simplified method for, A (12) 

0. 


“Slipseal” joint for vitrified clay pipe, A (3) 177 
water content of, alkalis for lowering of, A 
(8) 441. 
Slurry cements. See also Cements, slurry. 
Portiand, reactions between lime, silica, 
alumina, and iron oxide, A (7) 431, A 
(9) 479. 
silica, alumina, and iron oxide in, rapid deter- 
mination of, A (9) 479. 
Smith, A. O., Corp. See Manufacturers. 
—_ J. D., cited on motor fuel experiments 
m creosote. A (3) 201. 
Smith's Clay Carbonisation process. See Proc- 


esses. 
Smoke, cleaning of, P (12) 631. 
cooling of, research on, A (4) 263. 
in factories, purification of, A (8) 473. 
history, structure, and control of, B (12) 631. 
“Snapon” for meta! tile laying, A (4) 253. 
Soapstone, Va. deposits of, and origin of talc, A 


(5) 322. 
Société du Gas de Paris. See Societies, technical 
Societies, technicai, Amertcan Ceramic So- 
crety, Enamel Div., report of Standards 
Comm., A (6) 345; Ename! Div., Cast-Iron 
Research Comm. on, report of, A (10) 516; 
Eskesen and Kelsey delegates at inaugura- 


oxides in, melting 


, conversion of, to insulating 


a ic tests of action of, on fire 
7 


for slip sifter, A 


Whiteware Div., joint meeting of, A (¥) rie 
address at 34:h Annval M 

A (6) 394; publication pohcy of, on research 
activities, A (2) 142. 

American Concrete Institute, lessons of, for 
Clay Products Institute, A (6) 395. 

American Face Brick Assn., st 
rules for face brick A (6) 

American 


issued by, B (2) 139 . 

American Society of Mechanical Engineers, 
standard symbols for machine surface fin- 
ishes, A (3) 145. 

American Society for Testing Materials, Comm. 
C-3 standard specification on brick, A (5) 
304; C-8, standards for 

saaperes A (5) 307; Comm. C-10 
h masonry buildin units, A (5) 304; 
control tests for fire brick, A (9) 492; 1931 
proceedings of, committee reports, new and 
revised standards; technical papers, B (3) 
214; resistance tests on fireclay brick to 
thermal spalling, A (3) 184; test methods, 
—a and specifications for refractories, 
A (3) 181: work of capeemantes by Clay 
Products Institute, A (2) 142 

American Standards Assn., fuel 
tems approved by, B (4) 264 symbols 
finishes { or machine surfaces, approved by, A 
(3) 145; Comm with | nternational 

, for sieve specifications, A 


Associated Tile Mfrs., Inc., all-tile house at 
Century of Progress, A (1) 66. 

Assn. German Portland Cement Mfrs., ab- 
stracts of papers at meeting of, A (9) 480. 

Society, discussion 

ractories, A (2) 11 . 

British ‘Board, roofing tile 
survey, A (11) 579. 

British China Clay Assn., to negotiate with the 
French National Assn. of China Clay Pro- 
ducers, A (9) 509. 

British Engineering Standards Assn., Portland 
cement specifications, A (4) 225. 

Refractories Research Assn., refrac- 

‘oblems studied by, A (4) 250. 

British ty of Master Glass Painters, B (9) 


ounin Ceramic Society, standard tests for 
sancblasting sands, A (12) 607. 

Ceramic Society of England Refractories Ma- 
terials Section, autumn meeting, A (5) 336. 
- Products Institute, as aid to A'S.T.M., A 

) 142; aims and purposes of, A (2) 142; 
lessons for, from the American Concrete In- 
stitute, A (6) 395; new journal of, A 

Clay Products Institute of Calif., gompseed, 
a. -silica for jointing sewer-pipe, A (10) 


Common Brick Mfrs Assn., Dubl-Wall unit for 
building, A (5) 306; handbook on brick engi- 
neering, B (2) 107; reinforced brickwork for, 
and selling methods, A (5) 306. 

Czechoslovakia Industrial Union and 
Society, data on firing procedure, A (6) 382 

Czechoslovakian Society for Standardization, 
laboratory glass standards, A (8) 451. 

Design and Industries Assn. of England, work 
of, in national crisis, A (6) 339. 

English Nationa! Council of the Pottery Indus- 
try, dust problems discussed, A (3) 190. 

federation of ee for the clay-products 
industries, A (9) 509 

a cae of ceramic trade associations, A (10) 
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Joint Comm. on, meet- 


_A of 
- | Mfrs., firing data on 
A (6) 381; plant tour in 
Germany, . (6) 395; studies on continuous 
kilns, A ( 


(3) 1 
‘of Clayworkers, A (2) 125. 
esearch Board, 
and 
tution, on fuels I B (9) 501; 1931 "Re. 
port of, B (6) 385. 

Assn. of Roofing Tile Mirs., meeting 
of, A (12) 621. 

German Brickmaker’s Assn., meeting of, at 
ons Pair, A (7) 433. 

German Glass Technical Soc., glassware and 
apparatus for, exhibit of, A (3) 171; grit test 
method for weather-stable glazes, A 4) 251; 
meeting of, papers — A (5) 301. 

Glass Research 


Canada, annua! meeting of, A (1) 67. 

Heat Technical Council of German —- In- 
Seay. report of, for 1931, A (10) 524, B (12) 

Institute of Gas Engineers, report of refractory 
materials sub-committee, A (2) 115. 

Nat. Brick Mfrs. Research Foundation, en- 
dorsements of reinforced brickwork, A (5) 
pay exhibit of reinforced brick masonry, A 

National Conference on Construction Comm. . 
progress report on, A (9) 509. 

National Paving Brick Assn., meeting of, sum- 
maries of pa at, P (5) 306. 

New Jersey Clayworkers Assn., summer meet- 
ing of, A (10) Bas. 

Ohio Ceramic Industries Assn., fall meeting of, 
A (1) 67; Refractories Div. meeting of, A (9) 
509; Whiteware Div.. and American 
Ceramic Society, -pittsbureh Section, joint 
meeting of, A (9 

Porcelain Enamel! Inc., use of enam- 
eled products for, A (9) 483. 

Royal Society of London, influence of, on 
American colonies, A (2) 143. 

Société du Gas Re Paris, refractories materials 
es by, A (6) 371. 

Society of hemical Industry, of, 

progress of applied chemistry, B (9) 510. 

Society of Glass Technology, review papers. 


at meeting of, A hPa 409. 

i oir standard specifi- 
1 

Swedish Tile Industries Assn 


fi) see at meeting of, A (2) 143; reports at, 
= alkaline lake brines, source of, A (2) 


Soda ash in glass batches, segregation of. A (3) 
Soda. time, atte a of, relation of, to feldspar blend- 


ing, A (3) 1 
tate determination of, A (4) 274 


Sodium, 
Sodium-alumina-borosilicate glass. See Glass, 


borosilicate. 


Sodium aluminate as electrolyte for casting-slip 


control, A (9) 496. 


for silica-scale prevention, A (4) 282 
Sodium-aluminum-borosilicat 


e glass. "See Glass, 
sodium-aluminum-borosilicate. 
minu.n fluorides. See Fluorides 


Sodium sodium cyanide for purifica- 


tion of, P (10) 544 


for white enamels, use of, A (9) 481 
Sodium bicar 


te and sodium sulphate deca- 
hydrate, uction , from mixtures of 
<oun sulphate and sodium carbonate, P (2) 


ee om research on use of, A 
bonate for enamels, analysis of, IV, A 


SUBJECT INDEX 
Societies, technical (( ontimued) Foundr 
tion of university presidents, A (9) 509; 
E. V. Eskensen’s summary of economic con- Py 
ditions, A (4) 284; future activities of, A 
(1) 66; Materials and ee Div., as 
aid to the A (7) 432; official 
sonnel, 1932-33, (9) 509; Pittsburgh 
io nd Ohio Ceramic Industries Assn.. : 
(11) 547 
Sodium 
j (7) 
Sodium car| 
(12) 606. 
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Sodium chloride, decomposition 4, by steam in 
presence of silicic acid, A (1) 1 
in glass, effect of use of, ‘A (1) s 
in green brick, as frost protection, A (2) 106. 
or sodium sulphate in window glass, influence 
of, on crystallization of, A (10) 519 
een anide for opacifiers, purification of, P 
Sodium fluoride, caustic soda from, A (12) 639. 
' manufacture of, A (2) 135. 
Sodium ew vs. cryolite in enamel batch. 
effect of, A (10) 517. 
Sodium hydroxide (caustic soda) for enamel re- 
moval, method for, II, A (4) 228. 
from sodium fluoride, methods for, A (12) 639. 
for cleaning enamel! metals, 
detergent value of, A (2) 135. 
Sodium salts, separation from mixtures thereof, 
P (2) 140. 
um silicate in cements, properties and use of, 
A (12) 605 
colloidal properties of solutions of, B (3) 212 
in glassmelting, as accelerator, A (2) 86. 
<i of, P (2) 140 
© P (2) 140. 
oxide-silica, 
eS of, A (5) 328. 
= um silicof de in enamels for opacity, A 
) 553 


Sodium sulphate i in Bpue glass, decomposition of, 
by silica, A (1) 
of, action of, A (10) 


Sodium sulphate decahydrate and sodium bicar- 
bonate, production of, from mixtures of 
sodium sulphate and sodium carbonate, P (2) 


Sodium sulphate-sodium carbonate-water, ter- 
Softening point. Melting p 
a elting point. 
Scie also Clays; Earths. 
acid, aluminum ye in displaced soil 
solution, A (12) 632 
acidity of, a. and exchangeable 


bases, A (5) 32 
in, electrical conductivity 

“measurements of, A (5) 331. 

chemical analysis of, B (11) 597. 

chemical analysis of, methods for agri- 
cultural use, A (6) 39 

clay colloid Sosareeindtion in, A (2) 136. 

clay content in, determination by moisture ab- 
sorption, A (12) 634 

clays and sands, x lol oon for water deter- 
mination of, A (7) 4 

hydrometer, tor tloid content tests of, 


A 
colloidal behavior of, laws of, VI-IX: ampho- 
teric behavior, A (2) 135; ge and pro 
teinated complexes, A (4) 280; forms and 
functions of, A (8) 469; amphoteric reac- 
eee and isoelectric weathering, A (12) 
2 


system of, 


colloids of, physical properties of, and of dis- 
perse systems, A (a) 63 

dispersion procedure in ae method for 
mechanical analysis of, A (4) 280 

drying of, by Hearson ovens, changes pro- 
duced by, A (6) 389. 

electrodialysis of, for separation of similarly 
charged ions, A (8) 470. 

examination of: measurements of rolling 
weights, A (5) 317. 

fertility studies of, electrical 
measurements for, A (5) 331. 

fine materials vs. physical characteristics of, 
studies on relationship of, A (4) 280 

forest, humus formation and destruction in, A 


conductivity 


) 54. 
lateritic, red and yellow, of Brazil, analyses of, 
A (12) 635. 


mea) 20. soils, manometric apparatus for, A 
12) 6 

minerals in, transformation of, B (2) 133 
moisture equivalent of, tests for, A (7) 428. 
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pachimeter, for plastic flow stress tests. A (10) 


particle-size determination of, A (5) 331. 

physical ies of, under, different condi- 
tions of cultivation, A (1) 63 

salt content of, influeace of, in water combina- 
tion, III, A (2) 136. 

“single value,’ properties of, I-II: significance 
of constants; Natal soils; technique of Keen- 
Raczkowski box experiment; further note on 
“box” experiment; drying changes in, A (6) 
388-89; exposure changes due to high tem- 
peratures, A (7) 427; moisture equivalent 
and related compounds, A (7) 428. 

pm phenomena in, A (8) 469. 
‘ace area of, determination of, A (2) 136. 
tropical, saturation capacity of, determination 
of, A (5) 331 
water-purification of, a ratus for, A (5) 317. 
weights of, tests on, A PE 317. 
— artificial, of ultra-violet glass, A (4) 
Solid state, reactions in. See Reactions. 
Solids, broken, beds of, mathematica! density re- 
lations of, A (4) 278. 
drying of, diffusion equations for, A (10) 541. 
and fluids, physics of, B (1) 63. 
solution rate of, apparatus for tests on, A (3) 


207. 
Solomon’s Unit vs. International Réntgen for 
hard radiation study, A (4) 269. 
Sols. See also Colloids. 
Solubility of enamel! constituents in water and 
acids, charts for, A (10) 516. 
of lead glasses in water, A (10) 518 
Soluble glass. See Glass, soluble. 
Soluble salts in brick, crystallization of, as cause 
of efflorescence, A (5) 305 
in brick, soaking test for, A (5) 305. 


"Solutions, drying of. progressive, study of, A (1) 61. 


of solid substances, apparatus for comparison 
of, A (3) 207. 
Solvation theory of glass. See Glass, solvation 


theory. 
Solvents for phosphates, comparison of 2% citric 
and neutra! ammonium citrate solutions, 
A (5) 325. 
Soot in flues and furnaces, salts or compounds for 
removal of, B (12) 631. 
formation and yore of, A (12) 631. 
Sootblowers, A (4) 254. 
See also Absorption: 
= and vapors by solids, B (4) 281, B (12) 


in soils, phenomenon i in, A (8) 469. 
- value,” term for grain size at sieve sepa 
ration, A (4) 282. 
transmission in hollow-clay 4 and cinder 
block, measurement of, A (10) 5 
Soundproof See Glass. 
ae pottery from, exhibit of, A (6) 


South Carolina, solution depressions in sandy 
sediments of, A (4) 265. 

Space lattice. See Crystal structure 

ae glass industry in, economic report on, A (1) 


Spalling of magnesite brick, comparison with 
other refractories. A (1) 36. 
of refractories, resistance to, A (12) 616. 
of refractories, term defined, A (5) 307 
eames of fireclay brick, resistance tests on, A 
( 

Specific gravity of oil, hydrometer for determina- 
tion of, rn. of specific gravity to Baumé 
scale, A (11) 588 

s of and tables on, II, A (1) 60 

Ss fic heat of gases, formulas and tables for, A 

(4) 261. 
of magnesium and aluminum oxides at high 
temperatures, A (2) 110 

S. V. 1. ratio (specific volatile index) of coals, for 

classification of, A (12) 630 

pecifications, brick, comparative dimensions of, 
unification of, A (11) 568 

commodity, national directory of, B (9) 510 
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Specifications (Continued) 
sotne aon for aluminum oxide abrasive cloth, A 
(12 
federal, pre d, for abrasive waterproof 
(11) 547. 
eral, revised index of, B (3) ~ 9 
for Portland cement, strength of, A (4) 225. 
pots for pPomundiins | in England, A (6) 372. 
glass ultra- 
violet 4 (2) 95. 
for refractory linings, German, A (1) 37. 
for sieves and screens, American and interna- 
tional standards for, A (11) 547. 
citice brick, quality of, A (11) 573. 
dard, for a le glass, proposed, A (2) 95. 
“= belts, A (9) 498. 
for boiler-feed water tests, German, A (1) 66. 
for brick, A‘S.T.M. Comm. C-3 on, A (5) 304. 
brick, common, crushing strength of, Ger- 
man, A (10) 528. 
for brick, stone, and lime industries in Ger- 
many and Czechoslovakia, A (8) 455. 
for brick, in Vugoslavia, A (7) 413. 
British, for Portland cement, A (4) 225. 
for cement in Yugoslavia, A (5) 292. 
for cement analyses, alkalis in, A (12) 603. 
for cement analyses, German, A (2) 79. 
ony Portiand, British revision of, A 
for clay building materials, A (9) 490, A (11) 


for drain pipes, German, A (1) 32 
electrical, international comparison of, A (10) 


543. 
on enamels, report of Enamel Div. Standards 
a American Ceramic Society, A (6) 


for finishes of machine and other surfaces, A 


(11) 548 

for flow s, German, A (1) 42. 

fuel oil, Pensky-Martens closed cup tester 
for, A (11) 588. 

on. = laboratories in Czechoslovakia, A 

for hollow-fired clay wall =. AS.T.M. 
recommendation for, A (5) 304 

provisional, for refractories for kilns and 
hearths, A (12) 618. 

a for stoneware, German, A (12) 


ling” and 
approved, 


refractories, definitions of “spa 
“pyrometric cone equivalent,” 
A (5) 307. 

refractories, flexure test for, A (5) 307. 

for refractories, German, A (8) 459, A (10) 


531. 
sieve, British, vs. U. S. Bur. Standards, A (6) 


yearbook on, for 1932, B (9) 510. 
tentative, autoclave crazing test, A (11) 584 
tentative, for brick, hard-fired, A (12) 615. 
tentative, for reinforced masonry, A (6) 366 
pectacie glass. See Glass, optical. 
Spectra, continuous hyd nm, for glass absorp- 
tion measurements, A t ) 298 
Spectral 
fused-silica étalons for, A (11) 583 
Spectrograms and graphs for ultra-violet radia- 
tion of glass, A (2) 86. 
Spectrograph, circular mass, construction of, and 
a of glasses, salts. and metals, A 
( 
— mass, theory and construction of, A (1) 


Spectrographic analysis, quantitative, ‘‘absolute”’ 
method of Gerlach and Schweitzer, and “‘ulti- 
mate rays’ method of Hartley and de 
Gramont, A (6) 392. 

Spectroscopy, Réntgen-ray, and crystal-structure 
analysis, B (4) 281. 

Réntgen-ray, standard work on, B (5) 332. 

Spectrum, emission, foundations and methods of 
chemical analysis by, B (7) 431 

Spectrum analysis in mineral B (1) 64 

wave-length tables for, A (4 257. 
Speed reducers, smal! motors for, A (2) 123. 


lines, hyperfine structural analyses of, - 
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“Spiegel” formation, in glass rods. definition of, 
A (8) 448. 
cobalt and zinc titanates, structure of, 
com s lattice constants (12) 617. 
diffusibility, and e con- 
ductivity of, A (4) 268. 
structure of, A (4) 276. 
synthesis of, methods for, A (12) 617 
synthetic, production of, P (6) 373, P . 419. 
e, solubility of, tests on, B (3) 211 
Spraying drying for clays, process for, A (11) 599 
of enamels on metals, P (7) 404. 
~ attachment for compressed 
eeding pipes. A (2) 82. 
ane gun carriage and locking means, P © 380. 
eee ground- and cover-coat, A (10) 


for enameling, use of, A (12) 608. 
for glass, P (2) 100. 
mud gun and carriage for, P (6) 380. 
mud gun and locking means, P (6) 380. 
y guns, automatic, A (11) 585. 
cited on glass, colorizers and decolorizers 
for, A (9) 484. 
glass. See Glass, spun; 
draft, control apparatus for, P ®) 3 385. 
Stacks, design and formulas for, A (2) 127. 
Staffordshire ware. See Porcelain. 
See Glass, marble; Glass, win- 
w, stat 
Brick & Supply Co. See Masufactur 


Standards. See also Specifications, standard. 
for natural rocks, German tests on, A (3) yr 
fuel systems, safety factors iu. B (4) 


of interrational 
symbols for ‘Guishes of machine surfaces, A (3) 
145 


tentative, new and revised, of the A.S.T.M., B 
(3) 214. 

test, for tank-block behavior. A (3) 184 

te Porcelain Manufactory. See Manufactur- 


ers. 
Statistics on ceramic research, A (8) 472 

on test results for glassware, A (8) 472. 
Steam, economic use of, A (12) 641. 
Steatite, clay, bodies of, for electric heating ap- 

paratus, A (11) 573. 

electrical properties of, A (4) 252. 

x Quadrex screens. See 


alloy, of, induction furnaces for, A 
11) 


A... plating of, for and 
density wear resistance, P (4) 25 
coreless induction furnaces for, progress in con- 
struction and tion of, A (5) 318 
cracks in, cause A (2) 69 
enameled, for houses, A (6) 345 
sheet. See Metals, sheet. 
stainless, buffing composition for finishing, A 
(6) 337. 
me oy for glass refining, vs. quartz sand, A 
12) 6 
eel plants, refractories for, A (1) 37, A (10) 531. 
. See Tanks, steel. 
Stellite for augers, use of, A (12) 626 
“Sterchamo!” as heat-insulating material, proper- 


ties of, A (7) 414 
See Research labora- 


Sterne, G. F., 
tories. 
Sternson laboratories. See Research labora- 
tories, Sterne, G. F.. & Sons, Ltd. 
Stockton Firebrick Co. See Manufacturers. 
Stokers, automatic, for coal efficiency, A (1) 66. 
automatic, description of, A (3) ' 
automatic, for kilns, report on, A (2) 125. 
ror omnes mechanism of burning coal, A (9) 


ms, vibrat- 


for firing downdraft kilns, mechanical firing of, 
A (6) 382. 

Gates, on periodic kilns, use of, A (6) 381 

mechanical, with boilers, use of, A (9) 508 


= 


Strength, crushing, 


Structural materials. 
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Stohers (Continued) 
and pulverized fuel apparatus, A (4) 254. 
wey: te, effect of grate temperatures on, 


A (6) 
underfeed, P (1) 53. 
Stones. See also Rocks. 
Brazilian, study ye A (4) 267. 


in glass, cause of, A (1) 
—— preathering of, bibliography on, A (3) 


specificakions for, standard, in Germany and 
Czechcslovakia, A (8) 455. 
weathering tests for, frost resistance of, A (3) 


0. 
Stoneware. See also Artware; Porcelain. 
acid-resistant, A (1) 42. 
acid-resistant, composition and manufacture, 
A (11) 579. 
— service requirements of, A (6) 
74. 
blisters in, causes of, A (1) 42. 
blisters in, Schuen cited on, A (6) 374. 
caissons of, forms of, A (10) 534. 
ceramic masses for, B (1) 64. 
chemical, British, exhibition of, A (5) 336. 
— 1, composition for, process for, A (2) 


chemical, discussion on, A + 496, A (11) 579. 

chemical, porous, A (9) 4 

clay pipes of, incased, team of, B (9) 491 

fine, research results on, A (9) 496. 

firing of, water-smoking process difficulties of, 
A (6) 383. 

Geagiem, or concrete drain or sewer pipe, P (1) 

for floors, bacterial resistance of, A (3) 189. 

pieces for, method for, P (10) 535. 

In firing of, control of, A (11) 587. 

marble effects on, P (10) 515. 

Paris exposition of, historical display, A 8) 438. 
Ping) ava of, defects in manufacture of, A (1) 42, A 
pipes of, “tring of, in ring kilns, A (8) 466 

and 7 -mecemran centrifuge screens from, A (9) 


cait-glasing of, process for, P (7) 421. 
special products of, manufacture of, A (5) 314. 
— for, provisional standard, A (12) 


Seaeuin industry. See Industries, stoneware. 
Stoneware pipes. See 


Pipes, stoneware. 

2 for fireclay sewerpipe body, A 

Storer, Mrs. Bellamy, A (7) 

Stoves. (ranges), designs for, P (ay 8, P (2) 77, P 
(2) 78, P (3) 154, P (4) 225, P (s) 28 289. P (7) 
401, P (8) 440, P (10) 514, P (12) 603 

designs for electric, P (2) 77, P (3) 154, P (4) 

225, P (9) 479. 

enameled, P (3) 154. 

enameled, swinging cover for top burner por- 
tion of, P (2) 84 

gas range, P (2) 77, P (3) 154, P (4) 225, P (5) 
P (5) 289, P (5) 204, P (6) 341, P (9) 

gas stove casing, P (2) 77, P (9) 479. 

Dutch tile, manufacture of, A (8) 462. 

Dutch tile, types of, A (8) 439. 

hot-blast, refractories for, A (7) 417. 

of common brick, standard 
specifications for, A (10) 528. 

crushing, of refractories. silica, relation to other 
physical properties of, A (12) 616. 

of glass materials as affected by discontinuities 
and surface conditions, A (12) 612. 

of insulators, when exposed to electrical shock, 
A (12) 623. 

tensile, of glass, tests on, A (6) =, A (12) 609. 

ength tests of materials, P (5) 317 

also Brick; Brick- 
work; Building materials; Clay products: 
Masonry; Terra Cotta; Tile. 

architectural. See also Architecture. 

argillaceous products, vitrified, P (5) 307. 

and requirements of, 

) 
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artificial, composition of, P (12) 616. 
brick, ancient, in Germany, A 2) 107. 
and building blocks, P (8) 4 
with, P (12) 
with, history of, A (5) 306, A 
(11) 569. 


ye with, research on, A (11) 570. 
lazed, history, types, and use of, A (12) 621. 
book on use of, B (2) 107. 
holiow, use of, A (2) 107, A (3) 177. 
houses, costs outlined, A (12) 615. 
ivory, buff, and black, A (2) 107. 
molded hollow channel and building block, 
closed ends of, P (8) = 
new buildings of, A (1) 
old German buildings Aw A (3) 178. 
salt-glazed, for apartments, A > 306. 
and terra cotta, uses of, A (10) 534 
pee. and tying corner brick, P (10) 


wall construction, P (1) 32. 
ee modern, tests on, A (9) 
wall construction, sealed joint in, A (2) 106 
P (12) 616. 
walls of, water-tight, method for, A (10) 527. 
weathering of, data on, A (5) 304 
brick-mortar walls, water penetration of, A (2) 


106. 
brickwork constructions, P (11) 571 
for bridge, reinforced masonry for, A (5) 305. 
for building, s, “parafinol” for protection 
of, A (9) 490. 
ey construction, P (5) 307, P (9) 491, P 
1 
Building Board report for 1930, B (8) 


cellular, P (5) 307. 
cellular, for blocks, slabs, etc., P (5) 307 
cellular, production of, P (9) 491. 
meg for glass and masonry construc- 
(3) 168. 
ama standardization of, B (2) 81. 
clay products, blocks of, #s. stone, A (7) 413. 
, glazed, for service station, A (10) 534 
glazed, A (4) 253. 
mode! home of, A (6) 395. 
natural gas for firing of, A (5) 304 
for Nev. city. t of, A (1) 31. 
research hme | ern tendencies in, A (2) 107. 
for sound insulation, A (2) 106. 
standard ifications for, A (9) 490. 
tile and brick with stee! frame, A (1) 31 
tile, for floors and interior walls, A (8) 455. 
tile, markets for, A (4) 245. 
units of, closed end, use of, A (6) 367. 
clays for, weathering of, A (3) 175. 
construction with, ——- Conference on Con- 
struction Comm., A (9) 509 
construction | modern, A (2) 141. 
ceramic " materials and colorants 


, A (12) 608. 
enameled steel, for houses, A ta) 229, A (6) 34 
construction details, A (12) 608. 
enamels for, uses of, A (6) 345. 
——. in architecture, A (9) 483, A (11) 


porcelain, “‘Fordized,”’ for houses, A (11) 554. 
for framel steel h A (11) 


porcelain, Glasiron Macotta, for, A (11) 554 
lain, shingles of, for steel house facing, 
A (11) 554. 
and steel units for houses, A (3) 161. 
facing for wall building blocks, P (5) 307 
fire-resistant. Swedish codes for, A (5) 306. 
for floodlighting buildings, A (3) 186. 
for floor and ceiling ae P (5) 307. 
for floor construction, P (2) 1 
glass for, A { 238, A (4) bso. 
- 1 properties of, and uses for, A (3) 
167. 


for architecture, exhibition of, A (6) 361. 
black, polished, que, use of, A (6) 361. 
blocks of, A (10) 522. 


. 
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Structural materials (Continued) 
as | eee material, requirements of, A (4) 


of, P (10) 525. 
cast, use of, A (1) 

colored plate, for wall linings, use of, A (6) 


361. 
European manufacture of, A (7) 409. 
flat, interior uses of, A (7) 409. 
lass brick, ps. clay brick, strength of, A (9) 
“ass. A (11) 562. 
glass silk, glass brick, corrugated glass roofing, 
mosaics, etc., A (7) 409. 
leaded, for walls in —_ A as 
* luminous, properties of (5) 30 - 
and meta! units as exhibi- 
tion of, A (6) 361. 
mirrors for bathrooms, use of, A (6) 361. 
mosaic, for walls of building, A (11) 562. 
for outside architectural use, A (11) 562. 
roofs and skylights of, drai for, P (9) 489 
slabs or molded blocks of, P (5) 304. 
soundproof and heat-insulating, P (5) 303. 
stained. See also Glass, window, stained. 
stained, as decoration, A (3) 151. 
tile, for British tunnel, A (2) 90. 
tile, ornamental, P (7) 409. 
tile, uses for, A (3) 167. 
wall blocks and tile of, ja » 104. 
for walls, use of, A (5) 30 
white opal facing for butldings, A (11) 562 
glazed ware, firing of, A (10 
glazed ware, manufacture and use of, A (3) 187. 
hard-fired brick, use of, A (1) 31. 
hollow-clay tile and cinder block, sound- 
transmission measurement of, A (10) 527. 
hollow- and light-weight, data on, in Tonindus- 
trie Kalender, 1932, B (3) 216. 
hollow masonry building units, specifications 
for, A (3) 177, A (5) 304. 
hollow tile for, A (2) 107. 
insulation in building, estimation of, P (6) 380. 
light-weight, composition of, P (7) 413. 
Kops weight. process for manufacture of, P (4) 


light-weight aggregates and structural blocks, 
analysis of properties for, A 
(2) 1 


minerals for, com 
plications of, A (6) 371, II, A (7) a 
304, 2% 425. 


natural gas for firing of, A (5) 

new homes fron old houses, A (7) 4 

plastic with spiral centers, P (2) 119. 

plastic clay bodies, air determination in, A (8) 
463, A (10) 527. 

porous, production of, P (9) 491 

a in architectural design, use of, A (4) 

refractories, heat technology of, A (7) yy: 

reinforced clay tile and concrete floors, A (1) 31. 

reinforced masonry. See also Masonry, rein- 
forced. 

reinforced wy demonstration tests and 
summary, A (6) 366 

reinforced masonry for residences, data on, A 
(10) 529. 

roofs, industrial maintenance a. A (8) 473. 

onvese of, college degrees in, A (2) 143. 

vet ize. vacuum system for presses for, A 


a and weather-proof terra cotta, A (9) 
495 


on, oaeapen, surface treatment of, A (2) 
specifications for, on scientific basis, A (11) 598. 
steel-masonry vs. frame houses, A (7) 412. 
surfacing buildings with brick slab and metal 
stripping in veneer treatment, A (6) 367. 
terra cotta. See also Terra Cotta. 
and brick, in, A (9) 
brick, etc., for floodlighting, A (3) 186. 
hollow block oz P (12) 621. 
metallized, A (3) 187 
tile. See also Tile. 


791 


tile, brick, for building or paving, P (7) 413. 
roofing, for Randolph Field, Texas, 
) 529 
enameled walls of, architectural use of, A (8) 


437. 
firing of, A (2) 105. 
floor, P (11) 571. 
, for fountains, A (10) 534. 
A (11) 569. 


of, A (11) 579. 


aha and uses of, A (7) 421 
tile partitions, relation of, to sound insulation, 
tile wall, P (12) 624. 
tradition and modern building construction, 
principles of, A (4) 252 
walls, air leakage in, A (2) 105 
art of, and building unit for, P (8) 455. 
fire-resistant, tests on, A (5) 306. 
hollow, “Ideal,” types of, A (11) 569. 
es physical tests on, II, A (11) 
weather-stable, production of, A (2) 118. 
anes bibliography of, A (3) 176. 
Chemical composition; Crystal 


structure 

Sullivan and Taylor oxalate method. See Meth- 

ods, Sullivan and Taylor. 

Sulphate of lime. See Lime. 

Sulphates, calcium. See Calcium sulphates. 
conveyers and loading machines for, A (11) 584 
Crimean, for glass manufacture, A (8) 447. 
ferric and aluminum, precipitation of barium 

sulphate from, errors in, A (5) 327. 
mirabilite, and volcanic ash in glass, as alkali 
substitutes, A (8) 447. 
volumetric determination of, A (12) 638. 
water-containing, resistance of, to sulpho- 
aluminate, A (12) 605. 

Sulphides in glass for brown coloration, A (1) 16 

in Port cements, determination of sulphur 


present as, / A (6) 391. 


ulp resistance of. to water-contain- 
ing sulphates, A 
Sulphonic aci 


(12) 605. 
ids of mineral oils, water-soluble, 
manufacture of, P (2) 140. 
Sulphur in coals and shales of S 
ae of, A (4) 266. 
lass, commercial lead oxide, effect of, A (6) 


. Africa, determi- 


Sulpber acid in flue gas, automatic recorder for, A 


(6) 378. 


Sulphur com ap se in furnace gases, elimination 
of, A (il 
of, in boiler furnaces, A (4) 259. 


-silica compound for jointing sewer-pipe., 
A (10) 528 
saan acid in clays, determination of, A (7) 
431. 
Super-cements. See Cements, 
“Superdia” as insulating material, A (3) 185. 
Super-refractories. See Refractories, super-. 
hardness and toughness of, grinding 
media for, A (11) 547. 
— ename!, contro! methods for, A (12) 


particle, methods and apparatus for determi- 
nation of, A (7) 424. 
silicon carbide, viscosity of, A (7) 430. 
Swanakaloke chinaware of Siam, A (3) 152 
Society. See Societies, 


Swedish "Tile Industries Assn. See Societies. 
technica 
and glassware, types of, A (3) 


Srenite in glass, use of, A (6) 351, A (8) 448. 
Symbols for normative pyroxenes, A (4) 251. 
m, ae nay control tests in clay fire- 
ick manufacture, A (9) 491. 
a effect on properties of metals, A 
) 


roofing, P (9) 496. 
roofing, reflection 
P- 
as - colorant. A (2) 94 
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Syneresis of silica gc’, synerometer for study of, 
effect of hydrogen-i -ion concentration on, A (9) 


Syngenite and by- ia, production 
of from polyhalite, 4 a) 265 
production processes of, B (1) 56. 
Synthesis, hydrothermal. of calcium 
aluminates, experiments on, A (12) 605 
of kaolins, A (12) 633 
of minerals and rocks, methods for, A (12) 632. 
of spinels, methods for, A (12) 617 
cuse Museum of Fine Arts = Museums. 
em for brick ceilings, 


. for Portland ce- 


CaO-NarO-AlOs, study of, to determine con- 
stitution of Portland cement clinker, A (6) 


388. 

CaO-SiO;-H:0, relation of, to hydrated cal- 
cium silicates, A (3) 203; MgO-FeO- 
FerOs, in air at one atmosphere, tests on, A 
(3) 202, A (5) 328. 

NarO-SiO:, electrical conductivity of crystal- 
lized and glassy silicates of, A (6) 352. 

nonmetallic, uilibrium of: MnS-MnSiOs, 
and MoS-FesSiO,, A (11) 595. 

me ae equilibrium diagram of, data on, A 

periodic, thermal expansion of poate of ele- 
ments of Group IT of, A (10) 54 

phase equilibria” in, study of, 
A (6) 388. 

sodium-—disilicate—sodium fluoride, data on, A 
(9) 502; sodium metasilicate-sodium fiuor- 
ide, data on, A (9) 502. 

ternary, sodium _silicate-ferric 

study of. A (5) 328. 

ternary, sodium sulphate-sodium carbonate- 
water, tests on, A (10) 543. 

ternary, ZrOr-ThOr-¢ CaO, ZrO:-ThO:-MgO 
ZrOr-BeO-CaO, and ZrOr-BeO-CeOs, A (12) 


oxide-silica, 


639. 
water~silicon, tests on, A (2) 131. 


Tableware. See also Chinaware; Dinnerware 
designs in silver and china ssseating. A (8) 437. 
enamel frit in, use of, A (10) 
and French faience, A (3) 152. 
glass, colors for, A (6) 339. 
patent designs on. See Chinaware, designs. 
shape-construction studies on, Sandiére Liocks 

for, A (3) 150. 
abular data on physico-chemistry, B (6) 393 
psychromatic, for humidity studies, A (5) 332. 
ex <% for recording machine speeds, A (3) 


Talc in kaolins, 

of, A (12) 621 

and magnesia as base for refractories, A (4) 248. 

for metallurgical refractories, A (4) 249 

— of, and soapstone deposits in Va., A (5) 

and soapstone in 1930, B (7) 427 
Cal, casemate properties of, A (4) 249, A (12) 


Talc rock. See Rocks. 
Tammann cited on glass properties, variation of, 
= undercooled liquid, A A (6) 354; theory of 
lasses as supercooled liquids, A (5) 297. 
Tank blocks, hydrofluoric-acid method for exami- 
nation of, A (2) 115, A (4) 247. 
Japanese, tests on, A (7) 417. 
oo tests of, to molten glass attack, A (3) 
eee tests for probable behavior of, A (3) 
1 


en effect of, on firing behavior 


Tanks. See also Furnaces; Tanks. 
a am silicate of soda cements for, A (4) 


electric, for glassmelting. P (12) 614. 

enamel fusion, refractories for, A (1) 37. 

ee See also Glass apparatus; Tanks. 
glassmelting, P (12) 615. 
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for annealing and firing. development of, A 
(2) 95 


automatic feeders and regulators for, A (3) 


Corhart Electrocast refractories for, ad- 
vantages of, A (9) 494. 
for decolorizin process for, A oes. 
development possibilities (8) 4 
floating bridge wall nil for, P (2) 1 
flow measurements in, A (7) 408. A (9) 485 
Fourcault, — in, A (7) 408 
heat economy in, A (5) 30 
insulation of, effect of, A cs) 170. 
as 
ve £ in, 4 
A (4) 246, P (8) 460. 
simultaneous emptying of, and reduction of 
molten glass to granules, P (9) 489. 
pickling. rubber lining for, ““Trifiex,"’ and “Vul- 
process, A (9) 483. 
steel, enameling of, for, A (1) 12. : 
Tantalum carbide for ‘Ramet,” cutting material, 


a . See Brick, 
Technical Congress of Ceramics. 
technical. 
Technical (France). 
technical. 
Teeth, artificial. See Porcelain for teeth. 
Telescopes, reflecting power of, auxiliary lens for, 


A (5) 299. 

Teletoy and Andronikova cited on manganese, 
iron, and aluminum determination in pres 
ence of phosphoric acid, A (4) 236. 

Tellurium in glassmaking, effect of, B (8) 451. 

Temperature of alkali-lead oxide-silice glass, 
study of thermal treatment and vapor ten- 
sion of, A (12) 610. 

changes of, test method for, A oe 506 
control of, in cement testing, A (4) 256. 
in electric furnaces, P 
“Free Vane” method for, A (2) 121 
method and apparatus for, P (11) 589. 
distribution of, in bodies by high-frequency 
currents, A (12) 629. 
distribution of, and convective heat transfer, 
optical method for, A (10) 536. _ 
firing rate, and rapid and slow cooling, of fire- 
or refractories, determination of, A (11) 


See Societies, 
See Societies, 


furnace, measurement of, pyrometer lamp for, 
A (8) 464. 

fusion of coal ash, data on, A (12) 629 

for glassmaking, data on, A (11) 557. 

ae see low, insulating materials for, A (9) 


high, production of, P (12) 628. 

high, research factors in, A (10) 543. 

high, scale for, intercompari of, A (11) 559. 
— ee of, twin-bomb method for, A (11) 


resistance of, in porcelain enamels, tests and 
apparatus for, A (11) 555. 
in tunnel kilns, measurement of, P (6) 
variations of, in ceramic products, paper cited, 
B (3) 214. 
and viscosity measurements of glass, relation 
of, A (12) 609. 
apparatus. 
Thermocouples 
ardometers, Siemens, for furnace control, 


See also Pyrometers; 
A (1) 


contact pyrometers for measuring solid bodies, 
A (1) 46. 

for control of temperatures, P (11) 589 

control closet, on adiabatic calorimeter, A (7) 


heating unit for automatic control, A (1) 51 
ee and pyrometers, types of, A (10) 


thermometers and pyrometers for, types of, A 
(4) 256. 
thermostat, P (10) 537. 
Thermo-Tel, A (11) 583 
types and models of, A (3) 195 
Tennessee, clays of, colloid content of, A (7) 427 


Systems, CaO-AhkOrSiO:, for metallurgical 

slags, significance of, A (12) 639 

CaO-FerO;, compounds of 1 
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Dense strength of glass. See also 
refractories, apparatus for, 


Hounsfield tensometer for tests, A (5) 316. 

Tensiometer, Searle, for surface tension tests on 
ite glass, A (7) 407 

T adhesion, determination of in liquids 

mst colids, microscopic method for, (7) 


measurement for warpage of porcelain, A (4) 


surface, of molten glass, tests for, A (3) 167. 
Terra cotta, ancient. See also 

wy Olynthus, excavations at, A (6) 340, 

ancient at To Halaf, A (8) 439. 

ancient, from temple in — A (4) 252. 

and brick, design in, A (9) 4 

chromium green stains on, A “te 460. 

crazing of, ——_ types. of, A (12) 621. 

position of, A (10) 


ors of, causes of defects in, A (8) 461. 
— process for, A (2) 125. 
gas firing of, A (4) 252. 
glazes for, crazing of, notes on, A (4) 252. 
glazes for, discoloration of, A (8) 460. 
history and development of, A (10) 534. 
hollow-block structure, P (12) 621. 
laboratory notes on manufacture of, A (8) 460. 
machine shapes of, A (1) 42. 
manufacture and = of, A (6) 374. 
metallized, A (3) 1 
of manufacture of, A 
) 
price calculations for, A (5) 314. 
as reflection factor in building flood lights, A (3) 


186. 
shrinkage and drying loss of, measurement of, 
A (2) 118. 


stock, A (11) 579 
Wallace Collection, catalogues of, B (3) 153. 
weath , and sintered building materials, 
A (9) 495. 
weather-stable production of, A (2) 118. 
cotta plants, management of, A (3) 187. 
¥ as coating for ceramic articles, P 
P (8) 462. 
laze } research on, A (8) 461. 
index of potters’ stamps on, B 
Terres and Kronacher cited on determination of 
hygr ic water in coal, A (4) 262. 
Tests. See also Analyses; Charts; Laws; Meth- 
ods; ; Research. 
acid, hot, for glass efflorescence, A (12) 610. 
acid- —— of ceramic materials, results of, 
brick, stone, and lime, and apparatus for, A (8) 


brick, strength and absorption tests on, A (11) 


Brinell, Rockwell, and scleroscope hardness of 
uonferrous metals, A (1) 46. 
ceramic, methods for, summary of, A (11) 594. 
combined exact and technologic, A (9) 506. 
ae. parallel-plate plastometry, A (11) 
5 


enamel, discussion on, A (2) 83. 

glass, aging of, storage of, A (12) 613. 
bursting-pressure tests on, A (9) 485. 
— resistance, Mylius test for, A (9) 


safety, standard, A (12) 612. 

stress in, ring method for, A (2) 119. 
hydrofluoric solubility, for testing durability of 

tank blocks, A (2) 115. 
for iron and steel, nondestructive, A (11) 555 
load, for reinforced brick masonry, A (6) 366 
nondestructive, y-rays from radium for, A (1) 


60. 
for plastic flow in deformable materials, pachim- 
eter for, A (10) 536 
porcelain, polishing of, as method for, A (11) 
96 


596. 
for refractories, data on, A (3) 181. 
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refractories, revision of porosity and volume 
tests for, A (5) 307. 
for refractories, standard, A (10) 532. 
— flexure, A.'S.T.M. approval of, A (5) 
sand, for sandblasting, A (6) 345, A (11) 585, A 
(12) 607 
um in optical glass, source, properties, and 
uses of, A (1) 17. 
absorption. See Heat absorption 
anal vf talc-carbonate rocks, A (4) 
249, A (12) 639. 
balance. See Heat balance. 
Thermal conductivity. See Conductivity, ther- 


mal. 
Thermal diagrams, nomograph chart for, A (4) 


Vogt’s, 1926, cited, A (5) 322 
Thermal tion of iron oxide for cement fir- 
ing, A (3) 155 


of pyrite, A (1) 59. 
Thermal . device for, P (1) 41 
Thermal e ion. See also Expansion, ther- 


mal. 
Thermal shock, resistance of enamels and 
glazes, apparatus for tests on, A (3) 159 
effect on transverse strength of clay bodies, A 
(1) 37, B (3) 186 
of brick arches for locomotives to, A 


lain enamel, apparatus and 
or, I-III, A (11) 555 
ion. See Heat transmission. 
Thermal value of PG 461 and solid fuels, process for 


A (4) 
of Portland cement: study of 
yee formation of alite and Janeckite, A 
Thermocouples, balanced, and filter radiometer, 
as standard ultra-violet dosage intensity 

meter, tests on, A (10) 536. 

entropy. and reversible processes; comments 

on note on, A (8) 470 
—- humidity determination of, A (10) 543. 

. B (4) 281. 

an y diagrams for relation between a crystal 

~L, melt, A (4) 270. 


megsuring, 
of natural 
ermoche 


See also Temperature appa- 
a of, for temperature measurements, 
A (3) 195 
dividing scales on, P (11) 567. 
glass for. Glass, thermometer 
Thermoregulator for air control, A (6) 378. 
Thermostat, P (10) 537 
Thermo-Te Tem ture apparatus. 
Taiosuiphate titration of iron in glass sands, A (4) 


Thizstropic gel. See Colloids. 
Thixotropy of bentonite suspensions, A (4) 276. 
and gel formation in Danish clays, tests on, A 
(7) 4 
and plasticity, I-III: 
ods for, A (9) 502 : 
Thor cited on paper on artificial brick drying, A 
(5) 316 
um lamps for absorption measurements of 
glass, A (5) 298 
Tile, P (7) 413, P (9) 497 
acid-resistant, service requirements of, A (6) 


measurements of, meth- 


374. 
advantages and economy of use of, A (6) 367. 
black, smoked, production of, A (7) 421 
block, design for, P (4) 225. 
for boiler tubes, P (11) 577 
for buildings. See Structural! materials, tile 
cap, P (2) 121 
a. for floors, bacteria resistance of, A (3) 
1 


clay, market for, A (4) 245. 

design for, P (11) 551. 

detergent, cleaning, and polishing composition 
for, P (2) 140 

die bridges for, and drier cracks, relation of, A 
(7) 424 


as 
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Tile (Continued) 
display of, P (4) 254, P (6) 377. 
drain, for laying. P (12) 616. 
_ and process for, A (6) 


advantages of, A (3) 176. 
oy grog addition, manufacture of, A 
Dutch, for stoves, manufacture Y A (8) 462. 
Dutch, for coves, of, A (8) 439. 
enameled. See also Tile for walls. 
enameled, construction of, P (5) 294 
enameled, metallic, P (10) 518. 
enameled, sheet metal, P (1) 13. 
engobes for coating of, A (7) 421. 
fireproof, in Sweden, A (4) 245. 
floor, P (11) 571. 
and faience, gas-fired periodic kilms for. A 
(10) 545. 
firing of, A (7) 422. 
hollow, P (5) 307. 
reinforced clay, and concrete for, A (1) 31. 
vitrified, A (2) 120. 
glass, for British tunnel, A (2) 90. 
glass, ornamental, P (7) 409. 
of glass, uses for, A (3) 167. 
glazed, borax in, A (4) 267. 
glazed, for fountains. A (10) 534. 
glazed, manufacture of, P (9) 496 
hollow: brick, gypsum blocks, pipe, etc., ship- 
ing and transporting of, P (7) 425. 
uilding construction, A (2) 107. 
clay, and cinder block, sound transmission 
in, A (10) 527 
drying and firing of, A (8) 4 
ae A (4) 244. 
interlocking, finishing —— for, A @) 47. 
combustible materials for, A (4) 


manufacture of, P (8) 456. 
medieval inlaid, English, history of, A (3) 152. 
metal, ‘““Snapon” method for laying, A (4) 253. 
metal corner, P (2) 121. 
a of, P (6) 380. 
osaic, o aoe control and quality tests for, 
(12) 
measurements of, A 279. 
ersian, dry-pressed, semi-vitreous, A (9) 496. 
roofing, P (5) 314, P (9) 496 
blister formation in, cause of, A (6) 374. 
blue, special kiln for, A (1) 50. 
blue smoking of, production of, A (5) 314. 
clay, reflecting power measurements of, A 
(11) 579. 
construction with, P (7) 423. 
firing of, A (2) 119. 
history of, B (1) 43. 
and hollow, types of, agpasetas = A (7) 421. 
manufacture of, output, A (2) 1 
and slate, cutting apparatus, for, P (3) 196. 
waste heat from tins for, A (4) 
weathering of, firing ‘influence 
of, A (10) 534. 
sewer, construction of, P (2) 108. 
structural. See also Structural materials, tile. 
structural clay, for floors and interior walls, 
A (8) 455. 
structural! clay and roofing, for Randolph Field, 
Texas, A (10) 529. 
structural clay, as term for “hollow burned- 
clay tile,” A (5) 304. 
tulip ware of Pa. ~ origin, decorative 
methods for, A (7) 399 
types, colors, and uses of, A (7) 421. 
wall, P (9) 483. 
brick for, enameled or salt-glazed, A (2) 106. 
buckling of, A (5) 314. 
covering of, P (7) 423. 
enameled, P (2) 84. 
enameled, architectural use of, A (8) 437. 
and fireplace, dies for, P (2) 121 
glass, P (2) 104. 
electric tunnel! kiln for firing of, A (11) 
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hollow, we. load-bearing, specifica- 
tions for, A (5) 304 
Italian designs in, A (2) 75. 
Tile tus, extruding machines, A (7) 421. 
for firishing interlocking tile, A (1) 47. 
—a system for mounting machines, P 
and production method, P (12) 624. 
for and breaking, P (11) 582. 
setter, P (4) 254 
for shaping, drive for presses, P (7) 425. 
for ng and trimming tile, P (1) 48 
Tile » P (4) 254 
nts, Louis Louis Gasser factory, in Switzerland, 
A (1) 32 


Tin in glass, detection of, without tee de- 
composition of silicates and t jumin- 
— of different tin compounds, A (5) 


in glass, Réntgen-ray study of, A (5) 326 
ee from tantalum and niobium, A (6) 


zinc and lead separation from, A (11) 594. 
Tin dioxide and lime, catalytic reaction between, 
A (5) 327. 
Tin oxide for ename! frit, tests with General Elec- 
tric color analyzer, A (11) 553. 
and zirconium compounds as ename! opacifiers, 


iron, preparation of ilmenite trom, A (1) 61. 
zinc, and cobalt, structure of, A (1) 61. 
Titanic hydroxide, manufacture of, P (4) 282. 
es x manufacture of, for use as pigment, 
Titaniferous materials, acid treatment of, P (6) 


Titanium in bauxite, content of, A (1) 39 
ser: ae of, iron in, process for treating, P 


compounds of, preparation of, P (1) 64, P (5) 
334, P (11) 508. 
es of, production of, P (1) 64, P (11) 


gravimetric method for separation and determi- 
nation of, A (10) 543. 

impure dioxide of, purification of, P (5) 334 

and i vy in clay fragments influence on color of, 

) 507 

and iron-containing materials, treatment of, P 
(5) 334. 

oxalate-salicylate method for separation of, 
from earth acids, A (8) 471. 

pigments of, production of, P (5) 334 

zirconium, and hafnium, separation of, method 
for, P (7) 432. 

Titanium dioxide, manufacture of, P (1) 64, P (6) 


Titanium hydroxide, of, P (6) 393. 

Titanium ores, treatment of, P (7) 432. 

Titanium oxide for cqoueere for white ground 
coat enamels, A 


wy of, P (11) 598. 
ium pigments, P (7) 432. 
manufacture of, P (2) 141. 

Titanium silicate, ‘“‘Murmanite,”’ 
A (2) 131. 

Titanium sulphate, solutions of, high concentra- 
tions of, preparation, P (6) 393. 

Titanium white in pigments, uses of, A (12) 607. 

Titration curves, Hildebrand and Blum, for alumi- 
num salts with alkalis, A (5) 327. 

Titrations, potentiometric, prac- 
tical treatise on, B (5) 332, B (8) 4 

Museum of Art. See 

Tool, A. Q., cited on endothermic effect in glass 
softening range, A (5) 298. 

yy information on properties of, 

B (3) 20, 

Trachyte in ie manufacture, use of, A (6) 355. 

Trademarks and brand names in the nonmetallic 
mineral! industries, A (1) 65. 

importance of, A (8) 473. 
Transfer material, high-temperature, P (11) 597. 


description of, 


A (11) 553. 
Tin oxide gels. See Colloids. 
Titanates, barium, production of, from crystal 
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Translucid enamels. See Enamels, translucid. 


of window glass, thin 
n, A (10) 520 
of brick by trucks and tractors, A 


glazed ware, problems in, A és) 
for brick, gypsum blocks, pipe, etc 


systems, A (12) 
cements. See Cements, trass 
Treadwell, method of glass analysis, quantitative, 
A (8) 445. 
um aluminate in cement, action of, A (2) 


Tricalcium silicates. See Silicates, tricalcium 
ene, grease solvent, use of, B (D1 13. 

Tridymite from quartz, iron compounds as miner- 

alizers for, A (2) 111. 
Tridymite stones, manufacture of, P (7) 419. 
Trifiex rubber for kling tanks; Vulca- 

lock process, A (9) 

Portland Cement Co. See Manufacturers. 
plex glass. See Glass, triplex 

—s ae for safety glass manufacture, A 


Triples Safety Glass Co. See Manufacturers. 

Trisodium hate, production of a5 P (6) 393. 
dura of glass, A (11) 560. 

Tec -Jar clays. See Clays. 

=. gas-tight, Scesiteneiaal research on, A (1) 


a... See Glass, tubes or rods. 
for control of pickling baths, A (8) 
Tulip ware. See Tile 
Tungsten and molybdenum, K-series, Réntgen- 
ray studies of, A (4) 269 
cemented, for tools, grinding 


ishing A (1) 2. 

unn ers. See Drying apparatus, tunne 

Tunnel kilns. See Kilns, tunnel. 

heating. for rotary electric fur- 

4) 257 

“Turbine” draft furnace. 
“Turbine” forced-draft. 

Turkey, ceramic industry in, A (8) 473. 

Turner cited on complex nature of glass, A (5) 


297. 
Tyler sieves. 
Ukrainian Institute of Silicates. 

laboratories 


“Ulbricht globe” for glass measurements ¢ ab- 
sorption, reflection, and permeability, A (5) 


296. 
Ultramarine, color tone of, influence of calcining 
tem ture on, A (8) 471. 
velocities of liquids, measurement of, 
A (4) 279. 
Ultra-violet glass. See Glass, ultra-violet. 
Ultra-violet meter, intensity dosage, tests of bal- 
anced thermocouple and filter radiometer 
for, A (10) 536 
es. See Glazes, under-. 
5S. See Russia. 
3° (Stamping & Enameling Co. See Manufac- 


standard sieves. See Sieves 
Universities. See Schools, ceramic. . 
University of Sheffield. See Schools, ceramic. 
Unsplinterable glass. See Glass, safety. 
absorption measurements of glass, 
(5) 298. 


Vacuum, absolute-pressure recording gage for 
record of, A (4) 255. 
Vacuum system, WARS fer moisture determina- 
tion in coal, A (4) 
for sewer-pipe presses, we (10) 527. 


See Furnaces, 


See Sieves, standard. 
See Research 
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for stiff-mud cr effect of, on strength in 


acid and volatility by steam, A (2) 131. 

Vanadium, detection of, method for, A (10) 543 

ore vaporizer for fuel cost reduction, A 

“Vapor d ey pe with trichloroethylene as 
B (4) 257. 

Varved clay. See Clays, varved. 

Vases. See Porcelain, vases. 


eit, F., enamelware of, A (7) 399. 
Veneer method for brick, clay slab, and metal 


stripping for surfacing bui es A (6) 367. 
Ventilating, systems of, requirements for, A (11) 
. process for manufacture of, A (10) 


Vienna lime for meta! cleaning, A (2) 84. 
relics, discoveries of, A (7) Goo. 
wo deposits in, and origin of talc, 
eters, Engler, and theory of laminar flow 
at entrance a tube, A (7) 430. 
outflow-, for casting flow of mixtures, A (1) 47. 
for slip-flow measurements. (3) 196. 


ximate 
ibration of apparatus for. (7) 
of ceramic products, relation of, to temperature 
of, A (9) 503. 
of glass, —wyy-y of, at annealing tem- 
peratures, A (9) 484 
of glass, molten, tests on A (4) 233, A (5) 298 
of glass, and Wi relation of, measure- 
ments on, A (12) 609 
| liquids, data on, A (12) 636. 
of silicon-carbide suspensions, A (7) 430 
temperature coefficient of, relation to other 
properties of liquids and WG A ®. 444 
unification of term, B (9) 506, A (10) 543 
Vitreous articles, fixing substances to, method for, 
P (11) 600. 
enamels. See Enamels, vitreous. 
Vitreous silica glass. See Silica, vitreous. 
Vitrified ucts. See Colloids, argillaceous 
a for de-enameling vitreous enamels, A 
(1 ) 517. 
*s empirical equation, tests on, A (7) 430. 
of fluorine in glass during melting, 
A (5) 297. 
and vapor tension of alkali-lead oxide-silica 
| at high temperatures, study of, A (12) 


Volcanic ash. See Ash, volcanic 
—- material, Ordovician altered. See Geol- 


Voltmeters. See Indicating apparatus. 
Volume, molecular and atomic, density deter mi- 
nations; for silicates; for technical glasses, 
A (6) 390, A (9) 506 
twin-bomb method for measurement of, A (11) 


584. 
ements, apparatus for, types of, 
A (4) 2 
of grog, quartz, and sand, method for, A (8) 471. 
Volumetric . See Analysis 
cement meter, P (a) 49 
ware, résumé of work in 1931 on, 


Velyaiten data geological, and tech- 
nical, B (5) 3 


Wa . See 
Wald glass. See Glass, W 
Walker-Hind-Sutherland Refractories Co. See 
Manufacturers 
Walls, brick. See Brick, walls of; Furnaces, walls 
for 


brick, dry construction of, A (7) 412. 
brick, Dubl-Wall unit for, A (5) 306. 


| | 193. 
in the nonmetalic minerals indus , on 
prices and values, A (3) 212; water and 
motor-truck transportation, A (4) 283. 
pipe-line of powdered materials, A (§) 317. Vasserot cited on gold plating of glass and porce- 
Transporting _ air velocities in, exhaust 
78. 
51 
; Victoria and Albert Museum. See Museums. 
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Walls (Continued) 
brick, water penetration of, cause and pre- 
vention of, A (8) 455. 
brick, water-tight, method of, A (10) 527. 
brick veneer, and tying corner for, P — 529. 
building unit for, and art of, P (8) 4 
combustion-chamber, suspended, A 2) 618. 
damp-proofing and water- proofing of, P yt 491. 
exterior, moisture penetration in, A (10) 
facing. for building blocks, P (5) 307 
fire resistance of, Swedish tests on, A (5) 306 
furnace, air-cooled, P (6) 373. 
furnace, refractories, for, P (10) 533. 
glass, for structural purposes, A (5) 301. 
oomaeeren and durability of, A (2) 115. 
hollow, “*Ideal,” of, A (11) — 
linings for, col glass plates for, A ©) 361. 
lite’ insulated, description of, A (5) 294. 
tile. See also Tile, wall. 
tile, enamels for, P (4) 230. 
Walters, C., pottery and glazes of, A (9) 478. 
Wang cited on reactions of water and cement, A 
(3) 156. 
Ware, breakage of, control of, A (1) 65. 
enamel. See Enamelware. 
WwW e of ware, influence of density on, A (9) 


Weshing of clays for enamels, method for, A (12) 


Washington of, of nonmetallic-minera! 


Waste en enamels. See Enamels, waste. 

Waste glass. See Glass, waste. 

Water, evaporation by hot, = air, A (4) 283. 
mineral content of A (8) 4 

Water-cooled furnaces. ‘Furnaces, 


cooled 
Water of 


water- 


lization in zeolites, X-ray studies 


on, A (11) 592 
Water glass, in refractory mortars, effect of, A (2) 
115. 


velocity of hydrolysis of aqueous 

solutions of, A (4) 2 

Water of hydration, conversion of, into water of 
adsorption, by mechanical grinding of crys- 
talline hydrates, A (5) 328 

Water-level indicator, A (2) 121. 

Water pegeweten of brick-mortar assemblages, A 
(2) 106. 

beter and damp-proofing of walls, P (9) 


for efflorescence on brick 1 yy A (4) 243 
Water purification, equi peat for, A (5) 317. 
fundamentals of, B (5 
Water-smoking of brick, fautts i in, A (12) 629. 
economical use of, A (1) 5 
—— kiln operation, data on, A (6) 382, A (12) 


in ring kiln, amount of air for, A (6) 382. 
Water treatment, fundamental principles of, from 
chemical engineering otaatoeet. P (5) 
“Water-white” ae glass. See Glass, plate 
Wattmeters. See Indicating apparatus. 
Waveless plate glass. See Glass, plate. 
Weathering. See also Storage 
artificial. of clay bodies, A (11) 594. 
of brick, frost resistance of, relation of, to 
porosity and strength, A (6) 367, A (10) 528. 
of on ware, volume changes due, to, A (1) 


of clay products, review of tests for, A (3) 175. 

exposing clay for, A (3) 195 

of glass, data on, A (3) 164 

of glass, frosted, preventive treatment for, P 
(10) 527. 

of glazes, tests for, A (4) 251. 

isoelectric, of soils, and amphoteric reactiens, 
A (12) 632 
by ye decay from, economic aspects of, 

A (3) 176. 

of materials, and bibliog- 
raphy B (3) 216. A (5) 3 

of natural stone, 4 Dak = A (3) 204. 

of stone, frost tests on, A (3) 

of tile, roofing, water JA.&k and freezing 
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resistance of, influence of firing temperature 
on, A (10) 534. 
of walls, resistance of, A (10) 527. 
and measures, factors, and tables for 
conversion equivaleats in international trade, 
B (7) 431. 
Werner’s formula for refractories, A (10) 532. 
West Brothers Brick Co. See Manufacturers. 
Western Electric Co. See Manufacturers. 
Westinghouse El & Mfg. Co. See Manu- 


W cell, 
agent (emulsifier), th of, P 
White ware. See also Ceramic ware; 
Sanitary ware 
autoclaved specimens of, moisture expansion of, 
A (12) 623. 
auxiliary fluxes for, A (2) 120 
casting slip for, notes on, A (3) 190. 
chloride treatment for whiteness of, process for, 
P (7) 423. 
gate of, wages for hand work on, A (3) 


Chinaware; 


design for wall sconce, P (10) 514. 

economies in manufacture of, in Germany, A 
(11) 582. 

enamel frit in, use of, A (9) 496 A (10) 535. 

firing of, kiln furniture for use in and economy 
of, I-IT, A (9) 499. 

fluxes, auxiliary in, use of, A (10) 535. 

glazed, defects in, quartz sand as cause of, A 
(2) 74, A (6) 375. 

glazed, transparent, defects in, 
remedy for, A (11) 582 

kaolin-alumina mixtures, effect of preparation 
and calcination treatment on properties, A 

(12) 621. 

minerals for, composition, Rr rties, and a; 
plications of, A (6) 371; RC) 43 431 

moisture content in A_-™, yrds for, control 
of, A (7) 423. 

“moisture expansion” of, tests on, A (12) 622 

sifiers for, function and action of, A (5) 31. 

plates, large, casting of, P (1) 49, P (7) 423 

pure white shades, production of, P (5) 316. 

os wenn for, from Mojave Desert, A (2) 


spots on, 


research program for manufacture of, A (4) 284 

reversible expansion of, measurements and tests 
of, A (7) 422. 

shrinkage changes in forming and drying of, A 
(7) 422. 


slips for, plasticity control of, A (12) 624 
strains in, between body and glaze, effect of 
feldspar, marble and magnesite on physical 
properties of, A (12) 622. 
test pieces, cylindrical, modulus of rupture 
chart for, A (11) 593 
test trials for. on laboratory scale, A (3) 189 
water expansion of, tests on, A (12) 623. 
vitreous, color formation in, A (4) 252 
vo == apparatus, brushing machine for, P 
(4) 
for glazing ceramic ware, P (11) 586. 
for moistening paste while shaping. P (3) 190 
potters’ jolleys, polishing, and brushing ma- 
chines, P (11) 586. 
Whiteware pastes. See Ceramic pastes. 
Whittacre-Green Fireproofing Co See Manu 
facturers. 
“Widia,” metal, 
(10) 523 
Wiegner-Gessner, cited on sedimentation wy 
= fine particle-size determination, A (5) 


for glassworking tools, A 


y electric furnaces. characteristics of, 

Window glass. See Glass, window. 

Winkelmann and Schott cited on glass density 
tests, A (2) 89. 

Winter method of artificial solarization of ultra- 
violet glass, A (4). 238 

Wire glass. Glass, wire. 


| 
|| 
facturers. 
Westmold face brick. See Brick, face 
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Wood cited on silver plating of glass and porce- 
iain, A (8) 436. 
oodall-Duckham kilns. See Kilns, Woodall- 


Duckham. 
“Wright” mold, mechanical, for refractory brick, 


A (2) 113. 
Wiirttemberg glassware. See Glassware 


X-ray apparatus. See Rays, Réntgen. 
X-rays. See Rays, Réntgen. 
Xylol method. See Methods, xylol. 


Year books. See Books. 

Youden, W. J., inventor of the quinhydrone elec- 
trode for Pu measurements, A (4) 456. 

ee W., inventor of Dinas silica brick, A (4) 


Zeiss optical equipment. See Measuring ap- 
atus. 
Zeolites, base-exchange reactions of, equilibria of, 
A (5) 321. 
studies of, general review of, A (5) 329 
Zinc blende, fu urnace for roasting, P (2) 118. 
Zinc oxides, heats of wetting and adsorption of, 
A (4) 279. 
hydrated, manufacture of, P (9) 507. 
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relation of history and catalytic activity for 
methane decomposition, A (1) 59. 
stable, natura! constants of, A (12) 637. 
Zinc vapors, effect of, on colored brick, A (1) 31. 
Zinc, white, production of, P (12) 640. 
Ziscte,. occurrence, variety, and deposits of, A (8) 


body, bonding of, P (11) 577. 
brick. See Refractories, zirconia 
Zirconium, melting point of, A (8) 471. 
microchemical test for, A (2) 137. 
titanium, and hafnium, separation of, method 
for, P @ 432. 
Zirconi: jocks, for metallurgical furnaces, A 
ium compounds, production of, P (7) 419 
and tin oxide as ename! opacifiers, A (11) 553 
ORD Temes hydrates, chemical tests on, A 


——— oxide in enamels as an opacifier, A (3) 


.. - products, P (5) 313, P (8) 460. 
Zotos furnace. See Furnaces, glassmelting. 
Zotos method. See Methods. 

Zschacke cited on cooling smoke research, A (4) 
263; mercury coloring of glass, A (2) 04. 
Zschimmer cited on cause of wrinkles in porce- 

lain enameling, A (3) 160. 


WHAT FUTURE FOR CERAMICS? 


Ceramic products are meeting increasingly stern 
competition. 


Ceramic products are not wholly meeting present 
requirements or securing their just share of business. 


Have you visioned the future demands for the 
product you are making? 


Do you know how to meet them? 


These are problems which the ceramic technolo- 
gists must solve. They involve academic problems 
translated into better products, new products, 
and new uses of products. 
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gives us the results we demand” 


The stability of the whiteness produced by 
Opax is typified in the manufacture of 
porcelain enameled signs. 


Here the white background must withstand 
reburning with each successive color used. 


The opacity from any white pigment other 
than Opax diminishes with each firing. 


Opax holds its opacity. 


This stability of Opax whiteness proves 
profitable by reducing the number of coat- 
ings, resprays and redips in all branches of 
the industry. 


It keeps opacified colors uniform. 


THE TITANIUM ALLOY 
MANUFACTURING COMPANY 


CERAMIC MATERIALS DIVISION 
1202 Keith Bldg. Cleveland, Ohio 


tec ~6 . 
> 
4) 
The porcelain enameled signs 
illustrated are the product of the 
Baltimore Enamel & Novelty Co. 
of Baltimore, Md. This progres- 
sive company hes used Opax 
consistently and constantly since 
On November 15th the price of 
Opax was reduced from 30c to 
25¢ per pound. 
\OPAX 
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EDITORIAL 


TRADE AND TECHNICAL ASSOCIATION ACTIVITIES 
By Emerson P. Posts' 

Upon assuming the responsibilities of administering the affairs of the 
AMERICAN CERAMIC Society the present Officers and Trustees addressed 
themselves to a two-fold program. The major responsibility was to con- 
duct the business of the organization so as to operate within the reduced 
income incidental to the,economic situation. The second was to make a 
study of the affairs of the Socrety looking to possible improvements of 
organization and a reévaluation of responsibilities that might | pave the 
way to greater usefulness in the better days that are to coise. 

The first objective has been realized.thus /ar and it is assured that the 
year will close with a surplus figure more favorable than that of December 
31,1931. These ends are being accomplished by a fine codperation between 
the Board, Staff, and Publications Commitee. There is reason to feel 
that the necessity for economy and though ful ana'ysis has resulted in higher 
efficiency and quality of service rendered to the tnembership 

Possible improvements in organization which are under consideration, 


1 President, AMerIcAN Ceramic Society, 1932-33. 
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some of them now receiving the careful study of the Committee on Rules, 
will be presented in due time through other channels. 

Problems having to do with the functions of the Society and its rela- 
tion to other organizations have received much attention, not only by those 
officially responsible for administration but also by many other members 
whose suggestions and criticisms have been of much value. It is to these 
that we now turn. 

The complexity of interests represented by the membership as a whole 
renders it no easy task to determine satisfactorily the proper course to 
follow with respect to our internal problems, to say nothing of our relation 
to other agencies. Many of our members are, by vocation, chiefly inter- 
ested in theoretical or academic matters while, at the other extreme, are 
those whose work is of the strictly practical type. Between are all classes 
of individuals, including those whose duties are administrative and there- 
fore must have to do with both of the other points of view. Again, some 
of the Divisions are constituted, in the main, of technical men and the 
activities are of a definitely scientific nature. Other Divisions have made 
a positive effort to gain the interest and support of plant men and to plan 
their affairs so as to offer corresponding values. 

Our Constitution states the purpose of the Socizrv as follows: 

The object of the Socrery is to advance the ceramic arts and sciences by meetings 
for the reading and discussion of papers, the publication of scientific literature, and 
other activities. 

The spread of opinion which admittedly exists lies in the different inter- 
pretations of the term “other activities.’ It is with this problem that 
we wish to deliberate. : 

Various statements have appeared in print in the past, probably the 
most formal and concise being that by the late General Orton in his 
Presidential Address (April, 1931, Bulletin of the American Ceramic 
Society). 

The extreme positions are (a) that ours is a purely technical organization 
and as such should confine its activities to matters directly or indirectly 
of a technical nature; (b) that our responsibility is to the ceramic indus- 
tries as a whole and that we should stand ready to promote, and possibly 
to take fhe initiative in promoting, a large variety of non-technical 
activities that may be of benefit to the constituent industries in a broad 
sense. Between these extremes are all shades of variation. 

The majority of branches of the ceramic industries have tradé associa- 
tions organized to carry out the functions properly falling to such bodies. 
The problem largely reduces itself to the question as to where the functions 
of the trade associations leave off and where those of the AMERICAN 
Ceramic Society begin, or to what extent they overlap. The purpose of 
this editorial is to bring to the front various phases of. this situation in 
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hope that they may be clarified or that thought may be stimulated to that 
end. 

That something is lacking in the present status of the matter is evidenced 
in several ways. In some lines ceramic products are suffering at the hands 
of competitive products through lack of knowledge on the part of those 
making decisions as to materials. Certain lines of American-made products 
are feeling foreign competition because American users are not aware of 
the merits of domestic goods. There is a great lack of codrdination of re- 
search and development on the part of manufacturers, institutional, and 
governmental laboratories, resulting in much duplication of effort and a 
lack of efficiency within the industries involved. The ceramic educational 
program at large is suffering from the lack of proper understanding and 
codrdination between the scientific and industrial requirements. Possibly 
the outstanding evidence of failure on the part of the ceramic industries 
to meet an opportunity is in the repeated downfall of plans for adequate 
representation at the coming Century of Progress. It is granted that 
financial factors bear on this situation; nevertheless, it is quite evident 
that other branches of industry are making reasonable use of this oppor- 
tunity to impress on the public the merits of their wares. 

Thus we arrive at the query as to how far the AMERICAN CERAMIC 
Society should go as a coérdinating agency along lines of research, educa- 
tion, product promotion, and the like. It is fitting that this be given par- 
ticular attention at this time as a guide to future activities and expansion 
that may be possible when funds become available. 

Following specific steps on the part of certain individuals and various 
approaches to the Socrety on the matter of Ceramic Ware Promotion, the 
Executive Committee carefully considered proposed resolutions which 
were endorsed and submitted to the Trustees as a whole, receiving their 
unanimous approval. These resolutions are a matter of record* and con- 
stitute the only official pronouncement which has been made on the subject. 
The Board and certain Committees are studying other phases of the prob- 
lem and may have suggestions or reports to make later in the year. 

That there may be a definite basis for further study the following tabula- 
tion is submitted as indicating possible relations between trade and tech- 
nical organization activities with respect to several functions relating to 
ceramics: in general. It is not claimed that the compilation is complete 
nor accurate in every detail. However, it is the result of careful thought 
and is offered in the hope that others will make constructive use of it. 
The officers of the Socrety will greatly appreciate any modifications or 
criticisms that may be made. The only way in which the SoclreTy may 
be guided by the wisdom of the membership at large is in coéperation 


* Bull. Amer. Ceram. Soc., 9 [11], 264 (1931). 
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through response to requests for suggestions, or, better still, helpful ideas 
submitted on the initiative of individual members. Interest manifest in 
this way is greatly appreciated. 


Trape AssociaTIOon ACTIVITIES 


Product Promotion 


Management 
Production 


Publications 
Literature Review 
Education 


Research Promotion 
Fundamental Research 
Pure Science and Art 


TecunicaL Socrety AcT?\ITIES 


Production Costs 
Engineering 
Process Control 

Process Development 
Specifications 

Product Testing 
Quality of Product 
Standardization 
Product Development | 
Applied Research 


‘ 
Sales 
Distribution | 
Transportation 
Traffic 
Tariff 
Finance 
Labor | 
| | 
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ACTIVITIES OF THE SOCIETY 


GENERAL PROGRAM, THIRTY-FIFTH ANNUAL MEETING, 
AMERICAN CERAMIC SOCIETY, HOTEL WILLIAM PENN, 
PITTSBURGH, PA. 


February 12-18, 1933 
All meetings will be held in the William. Penn Hotel. Admission to technical 
sessions and manufacturing establishments will be by official badge or student courtesy 
card only. Tickets for social events will be provided for all who register. The regis- 
tration fee is $2.00 per person. The hotel charge is $1.00 per person for luncheons. 


Sunday, February 12 


8:00 p.m. Musicale. Cardinal Room. Admission by ticket only. 
10:00 p.w. Reception. Silver Room. 


Monday, February 13 


9:00 a.m.—8:00 p.m. Exhibits. Ballroom and Urban Room. 

10:00 a.m. General Meeting. Cardinal Room. 

12:00 m. General luncheon. Silver Room. 

2:00 p.m. Meetings of Divisions. 

9:30 p.m. Cabaret, dance, and supper. Chatterbox. Admission by ticket only. 


Tuesday, February 14 


9:00 am.—6:00 p.m. Exhibits. Ballroom and Urban Room. 

9:30 a.m. Meetings of Divisions. 

12:00 m. Luncheons of separate Divisions. 

2:00 p.m. Meetings of Divisions. 

8:00 p.m. Public lecture. Auspices of Fellows. Assembly Room, lower lobby. 


Wednesday, February 15 


9:00 a.m.—6:00 p.m. Exhibits. Ballroom and Urban Room. 

9:30am. Meetings of Divisions. 

12:00 m. Luncheons of separate Divisions. 

2:00 p.m. Sight-seeing tour of Pittsburgh (2:00pm. Meeting of the Fellows. 
Cardinal Room). 

8:00 p.m. Dr. Phillips Thomas’ lecture with demonstrations on ‘“‘Electrons at Work 
and Play.”” Assembly Room, lower lobby. Admission by ticket only. 


Thursday, February 16 


9:00 a.m.—9:00 p.m. Exhibits. Ballroom and Urban Room. 
10:00 am. General Session. Business Meeting. Cardinal Room. 
12:00 m. General luncheon. Blue Room. 

2:00 p.m. Symposium on Business Management. Cardinal Room. 


Friday, February 17 


LADIES’ PROGRAM 


Unless otherwise specified all meetings are held in the William Penn Hotel. Tickets 
will be provided for luncheons, sight-seeing. tour, and evening events, except public 
lecture. Obtain these at registration desk when you register. Admission to technical 
sessions and manufacturing plants by official badge only. Registration fee $2 per 


person. 
Sunday, February 12 
8:00 p.m. Musicale. Cardinal Room. Admission by ticket only. 
10:00 p.m. Reception. Silver Room. 
Monday, February 13 


9:00 a.m.-8:00 p.m. Exhibits. Ballroom and Urban Room. 
1:00 p.m. Luncheon. College Club, 143 N. Craig St. Admission by ticket only. 


269 


Aut Day. Plant Visits. 
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2:30 p.m. Showing of colored motion pictures of Dr. Alexander Silverman’s glass 
collection. 302 Thaw Hall, University of Pittsburgh, University Place 
and O’Hara St. The collection itself will be on exhibition after the 

pictures are shown 

9:30 Pm. Cobaret, dance, a ‘supper. Chatterbox. Admission by ticket only. 


Tuesday, February 14 
9:00 a.m.-6:00 p.m. Exhibits. Ballroom and Urban Room. 
11:00am. Tour ae Mellon Institute of Industrial Research, O’Hara and Thack- 
eray Sts. 
1:00 p.m. Bridge luncheon, Melion Institute of Industrial Research. Admission 
by ticket only. 
8:00 p.m. Public lecture. 


Wednesday, February 15 


9:00 a.m.—6:00 p.m. Exhibits. Ballroom and Urban Room. 
10:00 a.m. Tour of H. J. Heinz Company’s food preserving plant, 1062 Progress St., 
North Side, followed by luncheon. 
1:30 p.m. Sight-seeing tour of Pittsburgh. Cars will leave H. J. Heinz plant imme- 
diately after the luncheon. Tickets required. 
8:00 p.m. Dr. Phillips Thomas’ lecture with demonstrations on “Electrons at Work 
and Play.” Assembly Room, lower lobby. Admission by ticket only. 


Thursday, February 16 
9:00 a.m.—9:00 p.m. Exhibits. Ballroom and Urban Room. 
10:00 a.m. Tour through Carnegie Museum and Phipps Floral Conservatory, Schen- 
ley Park. 
1:00 p.m. Luncheon. Ruskin Apartments, 120 Ruskin Ave. Admission by ticket 
only. . 
Friday, February 17 
Att Day. Plant Visits. Women who are interested may arrange to accompany the 
men on these trips. 


PROPOSED REVISION OF THE CONSTITUTION AND BY-LAWS OF THE 
AMERICAN CERAMIC SOCIETY’ 


Article II. Section (3) 


Change to read as follows: 

Honorary Members shall be nominated by at least ten Active Members and 
unanimously approved by the Board of Trustees. Such nominations shall be pi2ced 
before the Fellows at their annual meeting and must receive the affirmative vote of 
at least 90% of those present and voting. 


Article II. Section (5) 


Change to read as follows: 

(5) Fellows shall compose a group of Active Members upon whom this title is con- 
ferred in recognition of outstanding contributions to Ceramic Arts and Science. 

Eligibility for the grade of Fellow requires that Active Members shall be at least 
thirty years of age, shall have been enrolled as Active Members not less than five years 
and shall have won distinct recognition in the Socimty by (a) sustained interest in and 
devotion to the objects of the Society and high professional ideals, or (6) broad and 
productive scholarship in Ceramic Science, or (c) conspicuous achievement in some 
branch of the Ceramic Arts. 

The methods to be used in judging the qualifications and determining the eligibility 
of nominees shall be devised and administered by the Fellows. 


i November 7, 1932. 
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Article Il. Section (6) 
Change to read as follows: 


more Active Members of whom at least four must belong to the Division with which 
the nominee is affiliated, the application to be made by the sponsors upon a form ap- 
proved by the Fellows and to comprise a full record of the nominee’s educational, pro- 
fessional, and other qualifications. 

AL applications for promotion to the Fellowship must be transmitted by the Chair- 
man of the nominee’s division to the Chairman of Fellows who will in turn submit the 
proposal to the Fellowship Board which will act upon all such applications under the 
rules of the Fellows. 

The Fellowship Board will consist of nine Fellows appointed by the Chairman of 
Fellows and will represent all Divisions of the Socrery. An affirmative vote of seven 
will be required for acceptance of the nominee for the grade of Fellow. 

Notifications of acceptance will be transmitted by the Fellowship Board to the 
Chairman of Fellows who will forward such nominations to the Board of Trustees for 
ratification after which the nominee is-duly elected and will be so notified by the Chair- 
man of Fellows and publicly inducted into the Fellowship. 

Induction of Fellows will take place at the next Annual Meeting of the Socuzty 
following election to Fellowship unless circumstances necessitate some other arrange- 
ment. 

Nominations not ratified by the Board of Trustees will be returned to the Chairman 
of Fellows and by him to the Fellowship Board, with the reasons for disapproval. 

Nominations not accepted by the Fellowship Board will be laid on the table for one 
year, at the expiration of which time such applications may be taken up by the Fellow- 
ship Board for review and reconsideration or another application for the same nominee 
filed by the original or by another group of sponsors 

Persons elected to Fellowship shall be presented with a suitable certificate of election 
and may use the title Fellow, American Ceramic Socrety, or the abbreviation F.A.Cer.S. 


Article II. Section (14) 
In the fourth line change the reference to Article VII, Section 4 to Article VII, 


Section 3. 
Article VII. Section (2) 


Amend to read as follows: 

(2) The Board of Trustees, Divisions, Committees, or any constitutionally organized 
group within the Society may refer to the Fellows any matters upon which the opinion 
of Fellows, as a group, is desired, such as matters of general policy and professional 
ethics. 


Article VII. Section (3) 


Delete. 
Article VII. Section (4) 


Amend to read as follows: 
(3) In the event of the filing of written charges against any member of the Socrery, 
as provided in Article II, Section 14, the matter will be referred to a special committee 
of eight Fellows, one from each Division, appointed by the President of the Socrery. 
The Chairman of Fellows will serve ex-officio as chairman of this special committee. 
The member against whom charges are directed shall be notified of such charges 
in detail and of the date for their consideration to provide full opportunity for appear- 
ance before the committee in person or by counsel or for the filing of a Written defense. 
The special committee of Fellows will report its findings and recommendations to 
the Board of Trustees which may accept or reject the recommendations, the decision 
of the Board to be final. 
Article VII. Section (5) 
Delete. 
Article VII. Section (6) 
Delete. 
Article VII. Section (7) 
Change the designation of this section from (7) to (4) and to read as follows: 
“The affairs of the Fellows shall be managed by a Chairman, Vice-Chairman, and 
Secretary-Treasurer and such other officers as may be deemed necessary.” 
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Ninety days prior to the Annual Meeting, the Chairman shall appoint two Nominat- 
ing Committees, each to be composed of five members. Each Committee shall select 
a candidate for Chairman, a candidate for Vice-Chairman, and a candidate for Secretary- 
Treasurer by majority vote and report the names so selected to the Secretary of Fellows 

The Secretary shall send out to all Fellows printed ballots, bearing the names of the 
nominees of the two Committees in alphabetical order at least twenty days prior to the 
Annual Meeting. The ballots when voted and returned to the Secretary of Fellows, 
shall be turned over at the Annual Meeting to a Committee of two Scrutineers, to be 
designated by the Chairman, which shall promptly determine and report the results 
of the election of the officers. 

Article VII. Section (8) 

Amend to read as follows: 

(5) There shall be held one or more meetings of the Fellows at each Annual Meeting 
of the Socrety, at such time and place as may be agreed upon, and the Secretary of the 
Socrgety shall make provision for such meetings and place them upon the printed pro- 
gram of the Annual Meeting of the Socrery. 

The Fellows will provide such programs for the meetings as they deem appropriate 
or desirable. 

The Fellows may hold such other meetings as they deem necessary or desirable. 


Article VII. Section (9) 
Change the designation of this section from (9) to (6). 
Article VII. Section (10) 


Change to read as follows: 

(7) The Board of Trustees shall make provision for the necessary expenses of the 
Fellows from the general funds of the Socrety, not to exceed 20% of the Fellowship 
dues, as prescribed in Section (2) of Article III of the Constitution. 


NEW MEMBERS RECEIVED IN OCTOBER 


PERSONAL 
S. M. Stoin, Crooksville, Ohio. 
E. Heikel Vinther, Research Engineer, Porcelainfabriken Norden, Valby Langgade 95, 
Copenhagen, Denmark. 


STUDENT 
Ohio State University 
Fred O. Barber oseph W. Moss Robert F. Rea 
W. Leas Housley urton E. Peck 


Membership Workers’ Record 
Personal: A. E. Baggs, 1; H. O. Busch-Jensen, 1. Student: Office, 5. Total, 7. 


CERAMIC ENGINEERING SHORT COURSE AT OHIO STATE UNIVERSITY 


January 16 to 20, 1933 


The Ceramic Engineering Department of Ohio State University announces a Short 
Course for practical ceramic men. This course will be devoted to raw materials, their 
mining, refining, and testing; the compounding and preparation of bodies, glazes, and 
enamels; and the forming and drying of ceramic ware. 

The subjects of firing and decoration, and the classification and testing of finished 
products will be reserved for the Short Course to be given two years later. 

At the proposed course, the subjects indicated will be covered in both fundamental 
and practical way by lectures and demonstrations. 

The course will cover structural clay ware, refractories, enameled metals, and white 
ware, provided at least ten men register for each of these divisions. The registration fee 
will be $1.00 for the course instead of $5.00, which has been charged in thé past. 
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CLAY PRODUCTS SHORT COURSE AT IOWA STATE COLLEGE 
January 18 to 20, 1933 


Clay workers are cordially invited to attend the [owa Clay Workers’ Short Course 
which will be held January 18, 19, and 20, 1933 at Iowa State College. There are no 
charges for this course. 

Three subjects of vital interest to the structural clay products manufacturer, namely, 
drying, firing, and improvement of these products will be discussed by Walter Hull. 
Open discussion of these papers by Mr. Hull will be offered after each as delivered. 
Mr. Hull who was formerly with the Bureau of Standards has had a wide and varied 
experience in the field of structural clay products. 

There will be a demonstration of a de-airing unit on a stiff-mud machine each after- 
noon, using samples of clay from the various plants, some samples of very plastic clays, 
others of very short clays. This is one of the most important improvements in the 
stiff-mud machine and this unit is being furnished by The Bonnot Co., of Canton, Ohio. 

Additional features of the program are: 

(1) “The Change of Fuel from Oil to Natural Gas on a Continuous Kiln,” by Mark 
A. Taylor, Vincent Clay Products Co., Ft. Dodge, Ia. 

(2) “Latest Reports on the Compression Test, and the Freezing and Thawing Test 
of Mortar Mix,” by M. G. Spangler, Eng. Expt. Sta., lowa State College. 

(3) “Problems in the Use of Clay Products for Farm Buildings,’’ by Henry Geise, 
Vice-President, American Sociéty of Agricultural Engineers and Chairman of the Struc- 
tural Division. 

(4) “Terra Cotta Made on an Extrusior Machine,’”’ by D. J. Watson, Sioux City, 
Ta. 

(5) ‘Description of Modern Switch Board for Recording Power Consumption,” by 
R. B. Myers, Electric Eng. and Constr. Co., Des Moines, Ia. 

(6) “‘Comparative Data on the Operation of Periodic, Continuous, and the Rail- 
road Kiln (on same plant),”” by Thos. H. Robertson, Chicago Heights, Il. 

(7) “Shrinkage and Drying of Clays,” by Members of the Ceramic Engineering 
Staff. 
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BUY AMERICAN CERAMICS 


This is our slogan because 

Ist American Ceramic ware has no superior 

2nd It gives work to American citizens 

3rd It is necessary if our schools are to be financed 


4th Return to economic normalcy requires that 
Americans hold every legitimate advantage for 
themselves 


BUY AMERICAN CERAMICS 


This slogan is to be emphasized the week of February 
12 in Pittsburgh during the Thirty-Fifth Annual 
Meeting of the AMERICAN Ceramic Society. 


In preparation, a meeting of the china and glass ware manu- 
facturers in the vicinity of Pittsburgh was called on Saturday, 
November 26, at the William Penn Hotel, Pittsburgh, Pa. 


The Pittsburgh stores are cooperating. Special radio programs 


are being scheduled. Group and club meetings are being ar- 
ranged. National publicity is provided. 


BUY AMERICAN CERAMICS 
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AUTHOR INDEX TO THE BULLETIN 


The reference number in parentheses refers to the monthly issue of the Bulletin; the 


number following is the page number. 


Volume 11, 1932 


Bach, R. F. (6) 149-52. 
* Studies in shape 


‘ll. 
A. Problem of the pre-fabricated house, 
255-57. 

Bradley, R. S., and Gilmore, R. B. Sy jum: 
Control testing in clay firebrick manufacture, 
a tests on grinding and sieving, (7) 
1 4. 


ame R. De of New York buying public, 
( 
» Se s. "Fonten picture as an aid to refrac- 
tories research, (5) 114-23. 


Eskesen, E. V. Presidential address for the 34th 
Annual! Meeting of the American CERAMIC 
Socrery, (4) 77-81. 

Everhart, J. O. Symposium: Control testing in 
clay brick manufacture, VII. Use of 
— to control moisture at pug-mill, (7) 
1 79. 


Ferguson, R. F. Symposium: Control testing in 
clay firebrick manufacture, IV. Laboratory 
testing of clays, (7) 171-72. 


Gautsch, M. C. Acid resistance of enamelware, 
(5) 134-38; Qualitative spot test for resis- 
tance of enamelware to acids, (5) 138. 

Gilmore, R. B. See Bradley, R. 5. 


Harrison, W.N. See Krynitzy, A. I. 

Harvey, F. A. Symposium: Control testing in 
clay firebrick manufacture, I. Desirability 
and necessity of control tests, (7) 166-68. 

Hewitt, L. C. Symposium: Control testing in 
clay firebrick manufacture, VIII. Green 
brick control at the press, (7) 179-80. 


Isenhour, J. H. An enterprising ceramic school, 
(5) 142 


Johnson, G. A. Symposium: Control aS 
clay firebrick manufacture, III 
sampling and selection of clays, (7) 170-71. 

Jones, S. See Spencer, C. D. 


Kelsey, V. V. Ceramic ware promotion, (9) 227 
Kinzie, C.J. Re of Enamel Div. 


Kurtz, T. N. History of silica brick, (2) 26-33. 


Minton, R. H., Method of brick construction 
which insures water-tight walls, (8) 215-18. 


Norton, F. H. Symposium: Control testing in 
clay firebrick manufacture, IX. The repro- 
duction of service conditions in the labora- 
tory, (7) 180-81. 


Poste, E. P. Blisteri of cast-iron enamel: 
progress report, (8) 201-13; Laboratory 
test for the hardness of sandblast sand, (5) 
110-13; Trade and technical association ac- 
tivities, (12) 265-68. 


Rice, W. E. Symposium: Control testing in clay 
firebrick manufacture, X. Control of firing 
tions in manufacture of clay fire brick, 

(7) 181-84. 


Spencer, C. D., and Jones, S. Faraday’s re- 
ood design in china- 


Suter, W.P. Educating the public to demand the 
best in fpaetises creative art, (1) 3-6. 

Swain, S. M. Symposium: Control testing in 
clay firebrick manufacture, VI. Control 
tests for moisture in fire clay and fireclay 
bodies, (7) 175-78. 


Trostel, L. J. Symposium: Control testing in 
clay firebrick manufacture, XI. Control 
testing of fired brick from viewpoint of the 
A.S.T.M. (7) 184-86 


Westman, A. E.R. Symposium: Control testing 
in clay firebrick manufacture, II. 
size and methods of sampling, (7) 168-70. 
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Constitution of, recommended amendments, 
(3) 74; proposed revision of, (12) 270. 

tion of, with other organizations, (5) 
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tion, (7) 187. 
w-* of. See Divisions, American Ceramic 
Enamel Division. Divisions, Enamel. 


exhibits in offices of. 
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(7) 191; resoictions of, e on Gen. Orton, (3) 62: 
Toe revision of Society Constitution, 

Local Sections of. See Local Sections. 

Materials and Equipment Division. See Di- 
visions, American Ceramic Society. 
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publications of, Ceramic Abstracts, journal as- 
gy ee and unassigned journals list, (9) 
drawings for Journal articles. (5) 124; 
a mn of papers issued elsewhere, (1) 15; 
proposed News, (10) 244. 
Publications Committee. See Committees, 
American Ceramic Society, Publications. 
Division. See Divisions, Refrac- 
tories. 
resolutions of, on Gen. Orton, (3) 61. 
St. Louis Local Section. See Local Sections. 
Secretary’s letters. See Letters, Secretary's. 
Structural Clay Products Division. See Di- 
visions, American Ceramic Society. 
student branches of. See Ceramic schools. 
Terra Cotta Division. See Divisions, American 
Ceramic Society. 
"s report, comparative analyses of, 
(10) 247. 
Trustees of. See American Ceramic Society, 
Board of Trustees. 
White Wares Division. See Divisions, White 
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Apparatus for motion photomicrographs, (5) 116. 
Art, industrial, Industrial — Pavilion at Cen- 
tury of Progress, (9) 22 
public demand for, ~ 1. a in, (1) 3. 
quality eee ion, (6) 149. 


» Ceramic Assn. of New Jersey, Fall 
Meeting of, program for, (11) 

National Paving Brick Assn., Jan. (1933) meet - 
ing of, (10 

New Jersey Clayworkers’ Assn., name changed 
to Ceramic Assn. of New Jersey, which see; 
summer meeting of, (6) 160. 

Ohio Ceramic Industries Assn., Annual Meeting 
of, _program for, (10) 242; survey of refrac- 
tories service conditions in kilns, 1) 22. 

trade vs. technical societies, activities of, (12) 


265. 
— Binns medal, 1931, to R. G. Cowan, (2) 


Engineers’ Fair, N.C. State College, pottery ex- 
hibits of, (5) 142 

w. S. Pottery Dinner irs Competi- 
tion, winners announced, 

Hillebrand, to G. E. F. endl (5) 142. 

Lamme Medal, to A. V. Bleininger, (7) 194. 


Bailey-Walker China Co. See Exhibits, Ameri- 
can Ceramic Society. 


Baltimore-Washington Section. See Local Sec- 


tions. 

Pinna, ©. F., retirement of, (2) 35. 

: , A. V., Lamme Medal award to, (7) 
Blistering of cast-iron enamels, progress report on, 
Board of Trustees, American Ceramic Society. 

See eee Ceramic Society, Board of 
Brick, cep al, simplification of, (6) 159. 
Brick masonry. 


See also Masonry, brick. 
» American Ceramic Society. 


Committees. 
Buffalo Pottery Co. See Exhibits, American 
Ceramic Society. 
G.K. See Necrology 
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ey 264; program for short course at, (12) 


Keramos, national officers of, (4) 105; parade 
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M. Dodd, acting head of ceramic depart- 
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Holmes, dean of ceramic d wy ot, (7) 
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Scholes as head of glass technology depart- 
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h Carolina State College ceramic engin 

Ohio State Univ., dinnerware desigr competi- 
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meeting of, (1) 22; short course announced 
(1933), (12) 272. 

Pe lvania State College, Penn State Ce- 

Society meeting, (1) 21. 
ware, American, promotion of, cam- 


engineering fraternities, 


development and promotion of, inadequacy of, 
action of Board of Trustees on, (11) 251-54. 
Colleges. See Ceramic schools. 
for, in plumbing fixtures, (10) 
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Standards, Enamel Div., of, (5) 130. 
Standing, appointments for, (5) 125. 
lectric Melting Furnaces, Ferrous 
a survey and standardization of, (5) 
gray-iron foundry refractories, report of, (5) 
(8) 219 
Refractories, meetings of, (5) 
National Conference on Construction, progress 
report on, (7) 194. 
Constitution, American Ceramic 
mended amendments to, (3) 74, 
Constraction materials, National Conference on 
Construction Comm., report of, (7) 194. 
Control tests. he 
Corhart Refractories Co. See Exhibits, Ameri- 
can Ceramic Societ 


Corning Glass Works. See Exhibits, 
Ceramic Society. 


Corrosion of vitreous, resistance stend- 
ards for, (5) 131. 

Corundite Refractories Co. See Exhibits, Ameri- 
can Ceramic Society. 

Cowan, R. G., Binns =m award, 1931, (2) 35. 


Dailey, J.G. See Necrology. 
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Fight, (1) 1. 
Federation of Ceramic Trade Associations, (8) 
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Materials 
The Exolon Co. 
Norton Co, 
|_| 
S 
ers 


AMERICAN’CERAMICISOCIETY 


PROFESSIONAL DIRECTORY 


THE SHARP-SCHURTZ CO. Emerson P. Poste 
Chemists for the Ceramic Industry Consulting Chemical Engineer 


We have fully equipped laboratories at “naiyses: Ceramic Raw Materials and 
I ter, Ohio, U. S. A. Products, Fuels, Iron and Steel, etc. 


Special Investigations: Physical and 
ical Tests on Enamel, etc. 


Established 1836 Box 51, North Chattanooga, Tenn. 
BOOTH, GARRETT & BLAIR 


German Consulting Service 


Dr. Hans Navratiel 


Two years’ experience in U. S. 
Translates literature, patents. 
Assists prosecution patent ap- 
plications. Obtains indus- 
PHILADELPHIA, PA. trial information. 


The oldest commercial laboratory in America Berlin-Charlottenburg, Fritschestr. .41. 


() 10 R S 


will give you 


MOST COLOR AT LEAST COST 


TRADE MARK “Ceramic” Colors are used by leaders in the Ceramic 

Industry because of their fine quality. They have 
greater strength, brilliancy, purity and are always uniform. 
All “Ceramic”’ Colors are tested and must be approved be- 
fore they are shipped. 


VITRIFIABLE COLORS & ENAMELS 
For Spraying and Decorating 
GLASS, POTTERY, TILES and BRICK 
Special Colors for Your Individual Requirements 


CERAMIC COLOR & CHEMICAL 
MANUFACTURING CO. 
New Brighton, Pa., U.S. A. 


(When writing to advertisers, please mention the JOURNAL) 
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Analytical & Consulting 
of Ceramic Materials 

F 

| 


JOURNAL OF THE 


BUYERS’ GUIDE (continued) 


Tie Oxide @) REG. PAT. OFF. 
Ceramic Color & Cpaniowt Mig. Co. 
Drakenfeid & Co.. 
Metal & Thermit * ty 
The Roessier & Hasslacher Chemical Co. | 
Titanium 
Ceramic Color & Seogeinat Mfg. Co. I A 
Drakenfeld & Co.. 
Titanium Oxide 
The Roessler & Hasslacher Chemica! Co. 
OF SODA 
McDanel Refractory Porcelain Co. 
Norton Co. 
fill these needs exactly 
McDanei Refractory Porcelain Co. 


— Deflocculating clays 
Mending saggers 
WwW Molding cements 
“* Ceramic Color & Chemical Mfg. Co. Crystalline zinc glazing 
anaes Vitreous Enamel! Product Co. Enameling 
Enamel Mfg. Co. Bonding abrasive wheels 


Sealing packages 


PHILADELPHIA 
QUARTZ COMPANY 


Ceramic Color & Chemical Mfg. Co. General Offices 
Ppiledelpita Quarts Co. 121 S. Third St., Philadelphia, Pe. 


Pyrometer Tubes—Protection Tubes—Combustion Tubes 
McDanel Refractory Porcelain Company 
Beaver Falls, Pennsylvania 
UNUSUAL - SHAPES - OUR - SPECIALTY 


Mr. Ceramist— 


The Clay 
We have The Facilities 
The Experience 


H. C. s”“INKS CLAY CO. 
Newport, Ky. 


(When writing to advertisers, please mention the JOURNAL) 
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Whiting 
Drekenfeld & Co., B. F. 
The Roessler & Hasslacher Chemica! Co. 
Z 
Zirc 


AMERICAN CERAMIC SOCIETY 


OUT OF PRINT TRANSACTIONS 


Attention, Members! 


From time to time our supply of back Volumes of 
the TRANSACTIONS becomes exhausted. 

If you have any you would like to dispose of, kindly 
write us listing the different Volumes you have for 
sale. 


We pay at the rate of $5.00 per volume. 


AMERICAN CERAMIC SOCIETY 
2525 N. High St. 
Columbus, Ohio 


A Rare Book—Widely Quoted—English Translation 
THE ART OF THE POTTER 


by Piccolpassi—originally published in 1548. 
Published by W. A. WELDON, 621 Edgewood St., Baltimore, Md. 


Use Natural Greenland 


KRYOLITH 


The standard opacifier. Insures Chemicals 
more uniform quality. Kryolith 
gives great solvent action which, 


for 


Industry ~ 


combined with other desirable qual- 
INCLUDING 


ities, results in ultimate economy. 


ALIEN 


ranch Sales ? i Loui y and 4 Mi : 
W orks: elphia and Wrandoce, and Mich.; Tacoma, Wash., 
Tacoma Electrochemical Co. 
(When writing to advertisers, please mention she JOURNAL) 
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ALKALIS 
VAN/IA 


JOURNAL OF THE 


PEMCO 
| Since 1848 


Importers of 
REFRIGERATORS 


| Elect, ENGLISH BALL CLAYS 
CORNWALL STONE 
TALC (STEATITE) 


BARBERS’ SUPPLIES 
SANITARY WARE 
REFLECTORS 
TABLE TOPS Dependable Qualities of 


Ceramic Materials for 
all Branches of the 


PORCELAIN Industry 
ENAMEL 


& MFG. CO. HAMMILL & GILLESPIE, INC. 
Eastern and Pemco Aves. 225 Broadway 


BALTIMORE - MARYLAND New York 


U-S-A- 


Ceramic Service? 
We Give It 


We Sell— 


Ball Clay 

Sagger Clay 

3 Wad Clay 

Thimbles Ground Fire Clay 
Spurs Bitstone 

Saggers Fire Brick 

Crucibles Imported Paris White 
Tile for Decorating Kilns Domestic Whiting 


‘THE POTTERS SUPPLY COMPANY 
EAST LIVERPOOL, OHIO 


We Manufacture— 


(When writing to advertisers, please mention the JOURNAL) 
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into the amallest 


bad resisant 
‘qnathels have a 


meat well, 


onaincls you 
of the finest regular 


pitting, 


erawling, and hai: lin- 
ing. Because of their 


Here are high coefficient of ex- 
enamels pansion, they do not 
which not only work warp the ware or chip 


“CERAMIC. 


“HOMER F. STALEY MANAGER 
DANIELSON ‘DIRECTOR OF RESCARCH 
120 BROADWAY, NEW YORK CITY 


DEPARTMENT 


> 
. - H 4 


